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Te THE Patrons oF tHe Mercwanics’ 
MaGaziIxE.— With this number, I close the 
thérd year, or 6th volume, of the work. 

In thus bringing to a close, in that de- 
partment devoted to my mechanical friends, 
the labors of another year, it will nyt, L trust, 
be deemed improper for me tg refer to the 
past, by way of apology for the numerous 
deficiencies, with which, as the conductor 
of the Magazine, | may be justly charged ; 
and at the same time to speak of my inten- 
tions, in relation to its course; and of my 
bopes and expectations for the future. 
<iWhen J first proposed to publish this 
Magazine, now three years since, I was in- 
duced to believe, from the absence of such 
a work, and the frequent inquiries for one, 
that if undertaken with spirit, and carried 
on judiciously, by any person who would 
call to his aid those who were competent to 
profit by the numerous and ingenious inven- 
tions, improvements, and suggestions of the 
day,and to select from the mass of useful ma- 
terials, accumulated and accumulating, in 
this country, which ought to, and would be, 

(but for the want of a cheap and popular 
periodical, through the columns of which it 
might be disseminated far and wide,) in the 
hands of every artizan, mechanic and la- 
boring man in the country—that, notwith- 
standing the heavy expense of publication, 
it would eventually beeome, not only avery 
useful, but also a profitable periodical. 
With this view of the subject, I embarked 
in the work, and commenced its publica- 
tion, without a single subscriber; and, not- 
withstanding my numerous other engage- 
ments, by very great exertion I have con- 
tinued it to the close of the third year—a 
period, during which, if at all, it would 
seem that a correct opinion should be form- 
ed as to its utility, as well as to the pros- 
pect of its meeting with sufficient patro- 
nage to Warrant its continuance. 
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As to the jirst, its readers are probably 
beiter qualified, than its publisher and pro- 
prietor, to judge; and to them, therefore, 
Il leave that question for decision; and I 
trust that they will answer in the affirma- 
tive, when I assure them that it will be 
continued, although it has not thus far 
paid its expenses, as it has been a sepa- 
rate and distinct work, devoted with fideli- 
ty and increased zeal to those whose ttle 
it bears. 

It is true, that heretofore I have not beeu 
able, from the nature of previous engage- 
ments, to devote as much time to its col- 
umns as I desired, or as I ought to have 
done; but from this time Lam relieved from 
the most arduous, and laborious part of my 
duties, the care of the business department 
of a daily and semi-weekly newspaper ; and 
J shail, therefore, be able to give the Maga- 
zine more of my personal attention, and 
from its increased circulation, to furnish 
more valuable matter for its columns, and 
thereby to render it more interesting, and 
useful to its readers. 

As an evidence of this determination, | 


now promise to republish, in the course of 


the ensuing year, Nictto.son’s Treatise on 
ARCHITECTURE, Which, of itseif, costs $3, 
or as much as a year’s subscription to the 
Magazine, and which will be found “a 


complete development of the methods of 


drawing and working the five orders, which 
may be said to be the foundation of the 
art of building.”’ There are in this treatise, 
forty-one octavo sized plates, accompanied 
by concise, yet clear and explict, rules and 
directions for the following, among many 
other kinds of work, viz. to describe the 
several kinds of mouldings; to diminish 
the shafts of columns; to draw the flutes 
of do. ; to draw the flutes and fillets on the 
shaft of a column, or pilaster ; to glue up 
the shaft of a column ; to draw the Tuscan, 
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or any other order ; exhibiting representa- 
tions of columns of the different orders, as 
taken from ancient temples of Greece and 
Rome. 


In order, however, to give a better idea 
of the value of this Treatise, the preface 
is copied entire—and the fact that it 
has gone through six editions in Eng- 
land, and now sells, in this city, for three 
dollars a copy, containing less than 100 
pages—it will be inferred, that it is likely to 
be of some utility, to, at least, a pertion of 
the readers of this Magazine. In addition 
to this, will be given plain and explicit di- 
rections for building, from the Encyelope- 
dia Britanica. I shall, also, endeavor to 
give a short treatise, or catechism, on 


Phrenology, with a plate. 


Phe Students Instructor in Drawing and 
Working the Five Orders of Architec- 
ture. 

Prerace.—The following Treatise 
will be found particularly useful to Stu- 
dents in Architecture. It contains a com- 
plete development of the methods of 
drawing and working the five orders, 
which may be said to be the foundation, 
the very A BC of the art of building: 
as from these, with their several propor- 
tions and variations, arises all that is 
great, elegant, or harmonious in the no. 
blest structure; wherefore I most earn- 
estly recommend to the student, to obtain 
a thorough knowledge of every order, its 
parts, proportions, and entire figure, as 
being absolutely necessary to att who 
aspire to eminence in this profession. 

To this-purpose the following work is 
well adapted, and gives in the most de- 
tailed and accurate manner, examples of 
the five orders, their proportions and ecn- 
richments, according to the present taste ; 
which are so completely explained by the 
lines, and the measurement on the plates, 
that a little attention will enable every’ 
person readily to comprehend the propor- 
tion, use, and situation of each member : 
and also the several methods adopted in 
calculating the parts, and for setting them 
off on rods for practice, to any scale.— 
The manner of drawing them on paper is 
fully explained, and I must here advise 
the student to make a diligent practice of 
drawing the outlines to a large scale, so 
hat the measures may apply with accu- 





Nicholson’s Treatise on Architeclure. 





racy, before he proceeds to finish in sha- 
ding; by so doing, he will acquire a fa- 
cility of manner, and an accuracy of eye 
in judging of the beauties of proportion, 
which will ever be of essential use to him. 
The explanation of the Tuscan order 
is given very full, and asthe same meth- 
ods apply to each of the other orders, 
they are not repeated. Itis scarcely ne- 
cessary to observe, the height of the sev- 
eral columns is given according to the 
most esteemed masters; nevertheless 
they may with much propriety be varied, 
to suit particular purposes or situations. 
The method of describing quirked 
mouldings is new and easy, for practice, 
for any swell. Ihave shown'a new me. 
thod for striking the Ionic volute, which 
will produce that spiral curve with more 
elegance and regularity in the sweep, 
than by any other method I have seen. 
That important branch of practice, glue- 
ing up of colums and capitals, is shewn in 
anew and accurate manner, easy to be 
understood. Ihave also shown new and 
easy methods for diminishing of columns, 
and for marking the flutes and fillets on 
them and on pilasters; which, with vari- 
ous other interesting matters, will, I hope, 
make the operative parts of the orders 
better understood, both in theory and in 
practice, than by any former publication, 
Be, c%e 
Prerace To THE Tatrp Epirion.— 
The usefulness of this little volume has 
been fully proved by the great numbers 
which have been sold: a new Editien 
being now called for, I have examined 
the work throughout, and have made such 
corrections and additions, as appeared to 
be necessary to adapt it to the prevailing 
style of architecture: to this purpose | 
have given a new plate containing a va- 
riety of Modern Mouldings, also six new 
ones of Antique Doric Capitals and enta- 
blatures, with the parts at large and in 
detail: so that in this small work every 
member of these specimens of ancient 
magnificence is equally clear and dis- 
tinct, as in the large work of the original 
author ; and asI have reduced the pro- 
portions to the modular scale, they are 
more easily put in practice. Upon the 
whole, it will be found that the Greek 
Doric which has of late been so much in 
vogue, is fully explained and elucidated. 




















[ have aiso given an example of a chaste 
and noble Ionic Capital ; all these are se- 
lected from Stuart’s elegant and interest- 
ing work on the Antiquities of Athens ; 
the other new plates are an outline of the 
Composite Capital for the use of learners, 
and an antique Lonic Door-case, proper 
to be drawn from or worked. These ad. 
ditions, on ten new plates, with various 
corrections in the descriptions, render 
this edition more complete and useful ; 
and I think there is now nothing wanting 
to constitute it a complete introduction to 
the orders of architecture both ancient 
and modern. 





AMERICAN CEMENT, CR ARTIFICIAL STONE, 
or, as it it is more generally at this time 


known, “ Parker’s CeMBNT,” is an article 
of great and increasing value to this com. 
munity. 

We recollect being at Syracuse in the 
summer of 1834, on a visit, Where we were 
introduced to Mr. OpapiAH PARKER, as an 
ingenious and intelligent gentleman, who 
had made some valuable discoveries in 
the use and application of what is com- 
monly known in that vicinity as Water 
Lime ; and on visiting Mr. Parker’s resi- 
dence, in the immediate vicinity of Syra- 
cuse, we were shown some beautiful spe- 
cimens of cisterns for rain water ; steps for 
front doors to dwellings, and for various 
other purposes, which certainly gave strong 
evidence of great utility. We were then in- 
formed by Mr. P. that he intended to visit 
this city, with a view of introducing the ar- 
ticle as a substitute for the common brick 
and mortar cistern, and on our return, late 
in the fall, were informed that he had 
done so; and that the American Institute 
had awarded him a gold medal, by way of 
expressing their high approbation of the 
value of his discovery, or new application. 
* Upon this, Mr. Parker commenced put- 
ting down cisterns in different parts of the 
city, with a view of showing, by actual test, 
subject to the frosts of the then coming win. 
ter, its value, and superiority, over every 
other material then in in use for such pur- 
poses. 

From "a numerous list of names and 
certificates, which we have seen, from gen- 
tlemen who were induced to give it a trial, 














































American Cement, or Artificial Stone. $23 


we select the following as sufficient, though 
we might, if it were necessary, as jeasily 
give hundreds of others, to establish the 
fact, that the introduction of this article into 
general use will prove of almost incalcula- 
ble benefit and convenience to this commus 
nity—and that Mr. Parker is truly, and will 
be ere long justly, acknowledged as a pub- 
lic benefactor. 

We merely give, in this place, the names 
of six gentlemen of this city, who put down 
cisterns last fall, together with a few others 
at Catskill, Greene county; and at Syracuse, 
Onondaga county, New-York; who have 
either had work done for their own use, or 
have witnessed that done for others, pres 
vious to the opening of the spring of 1836. 

By these letters, it will be perceived, that 
similar results and opinions have followed 
its use in different and remote parts of the 
State. 

The first is from gentlemen residents of 
Syracuse, and neighbors of Mr. Parker, 
who were familiar with his operations; 
the next from gentlemen residents of the 
same place, who had tested the utility of 
those operations ; the third is from gentle- 
men residents of Greene county, who had 
examined specimens of the work; and the 
fourth are gentlemen residents of the city 
of New-York, who are, or may be known, 
to any one who desires further information. 

The following testimony is given by gen- 
tlemen of this city, and the works to which 
they allude were visited by hundreds, whe 
desired to test its utilty. 


Syracuse Aug. 26, 1835. 
We, the undersigned, inhabitants of 

Syracuse, having examined Mr. Parker's 

Water Cisterns, are fullv satisfied of their 

usefulness and permanency, and conft- 

dently believe that they will be preferred 

and used by all who become acquainted 

with them. 

Schuyler Strong, S. Tousley, 

M. D. Burnet, S. W. Cadwell, 

Rich’d. S. Corning, Hiram Judson, 

P. Thurber, M. Williams, f 

Z. T. Newcomb, Hiram Putnam, 

Z. W. Cogswell, John White, 

J. H. Colvin, EB. F. Wallace, . 4 

L. H. Redfield, M. S. Marsh, zi 

J. C. Woodruff, Joel Owen, eo 
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W. B. Goodfellow, C. L. Lynds, 
Silas Ames, E. Walter, 
Rich’d. R. Davis, 8S. S. Forman, 
M. M. White, Amos P. Granger. 
Henry Davis, Jr., 

Syracuse, Aug. 26, 1834. 

From having my attention frequently 
called to the new plan of erecting Ce- 
ment Cisterns, as patented by Mr. Park- 
er, and from a conviction of their decided 
superiority over any other in use, I was 
induced (as agent of the Syracuse Com- 
pany) to employ him to construct one of 
the largest class, (containing sixty hogs- 
heads) for the Syracuse House, and my 
expectations have been fully realized. 
These Cisterns combine, in an eminent 
degree, great durability, with cheapness 
of construction, while they preserve the 
water pure, and are much more easily 
cleansed than any other now in use. 

H. Barowen. 

l hereby certify, that the Water Cis- 
tern, erected by Mr. Parker, for the be. 
nefit of this house, containing 200  bar- 
rels, proves to be a first rate article, and 
i recommend his mode as superior to any 
other. 

Danie, Comsrock. 

Syracuse House, 26 Aug. 1834. 

Catskill, 12 Feb., 1835. 

We, the undersigned, residents of the 
county of Greene, now in attendance at 
Court, have, by invitation, visited Mr. 
O. Parker’s establishment in this village, 
and examined his specimens of Artificial 
Stone, ranging in age from six months 
down to four days, and are perfectly sa- 
tisfied that his Cement is an invaluable 
article, for all kinds of architecture. Mr. 
Parker has shown us a Tan Vat, of per- 
fect form, and the end wall of a house 
ten inches thick, sixteen and a half feet 
‘jong, and eight feet. eight inches high, 
with a door and two windows, standing 
firm. This wall has a hard finish, on 
both sides. From this specimen, we are 
satisfied, that Mr. Parker can give his 
walls as smooth a surface as can be made 
on any wall whatever. He has, also, 
shown us other specimens of great utility. 
By his inventions, Mr. Parker is giving 
to the community one of the most valua- 
ble discoveries of the age, and we most 
cheerfully recommend him to the con- 


or Artificial Stone. 








sideration of all. We omitted to notice 
a few specimens of marble, made from 
cement, which are very handsome and 
smooth. 


> or 
P. Kine, tes of the 


Wm. PoLLey . 
: ’ Com. Pleas. 


Henry G. D. Kirsuaw, 

Joun Lawrence, Sheriff. 

Sipney Turtrie, Ex-Sheriff, 

W.YV. B. Heerwance, Clerk of Greene co. 

Orrin Day, President Tanner’s Bank, 

Henry McKinstry, 

{fsaac Van Loan, 

Rey. Davin Porter, D. D., 

Rev. Too. M. Smi7u, 

tev. J.N. Wycxorr, V. D. M., 

Tuos. O. H. Croswet, M. D., 

ABRAHAM VAN VECHTEN, 

H. Hirt, Jr., C. Hunt, Jr, 

Ira Dusots, Wo. Van Bercen, 

Erci.a BuackMaN, ALONzo GREEN, 
James L. Evniorr. 

1 had four Cisterns consiructed last fall, 
of cement alone, according to Mr. Park- 
er’s patent, neither of which were in the 
least degree injured or affected by trost, 
the past severe winter; and I consi- 
der them superior to ;Cisterns of any 
other kind, being apparently as good, as 
if cut out of solid rock. I have also ex- 
amined various other articles of Mr. 
Parker’s work, and consider his inven- 
tions, in the use of cement, of vast import- 
ance to the public. 

Sam’n. WHITTEMORE. 

New-York, May 18, 1835. 

Having had several pieces of work 
done in hydraulic cement, according to 
Mr. Pariker’s patent, and having seen 
Cisterns, and other articles composed of 
the same material, all which I regard as 
perfect, being far superior to the same 
kind of work done in brick or stone, laid 
in mortar, I cheerfully recommend them 
to the public. 

GarriT GILBERT. 

New-York, May 16, 1835. 


Mr. Obadiah Parker, in the fall of 
1834, built four Cisterns, at our houses 
in Christopher-street, entirely of Ameri- 
can cement; that they were exposed to 
the cold of the winter, which had no per- 
ceptible effect upon them whatever, and 
we consider them to have been tested as 
to strength, and believe they are much 




















































better calculated to resist frost than brick 
or stone Cisterns, being entirely compos- 
ed of one material; and that their ca- 
pacity to hold water, we consider as be- 
yond doubt. We have seen various mo- 
dels of improvements in the construction 
of the arch and curb, at No. 107 Amos- 
street, and from the experience we have 
had inthe article, we should not hesitate 
to recommend them. 

Ciinton GILBERT, 

Henry Srokes. 

New-York, May 8th, 1835. 

I have had two Cisterns, built by Mr. 
O. Parker, composed, according to his 
patent, of hydraulic cement, and give 
them a decided preference over brick, 
stone, or any other material heretofore 
used, and recommend his invention to the 
public as a valuable discovery for all hy- 
draulic purposes. 

Grorce Bowman, Master Mason. 

New-York, May 1, 1835. 

I have examined the hydraulic cement 
works of Mr. O. Parker, and coincide 
with the above. 

Joun Bowan, Master Mason. 

May 1, 1835. 
ya Thus far only had Mr. Parker proceeded 
at the opening of the spring ; yet far enough, 
as it would seem, to satisfy many gentlemen 
that he had opened a field of ample dimen- 
sions, and one which promised richly to re- 
ward those who would diligently cultivate 
it. A company was formed, and suitable 
accommodations provided in Amos street, 
where specimens of various kinds might be 
prepared for exhibition ; and where experi- 
ments might be carried on for the purpose 
of ascertaining and determining the various 
purposes to which it might be usefully ap- 
plied—and that they might be at the same 
time prepared to execute such orders as 
might be given for cisterns and other pur- 
poses. They commenced by putting down 
several cisterns, vats, cellar-steps, speci. 
mens of aqueducts and sewers—and also 
by erecting a pillar, cisterns and vats above 
ground, together with numerous other spe- 
eimens of curbs, arches-and necks of cis- 
terns, &c. &c. &c.—which soon attracted 
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attention, and gave the Company more or- 
ders than they could execute. 

In order to satisfy the community stil 
farther, if it were necessary to do so, they 
commenced and completed an office for 
their own use, on the front of their Jot in 
Amos.street—which is a beautiful specimen 














of work. It is a small! building about 16 by 
12 feet on the ground and 12 feet high, hav- 
ing four beautiful columns and pediment, 
with a door and two windows in front, an 
arched roof entirely of cement, and sky 
light in the top—thus forming an entire 
building, including floor, walls, and roof, of 
one solid piece, and of imperishable matert- 
al; alike proof against fire and water. 
The only wood to be seen in the structure 
is in the door, windows and casings of 
them. We give herewith a view of the 
building—the original of which may be 
seen at any time, by any person who will 
call at 107 Amos-street, in this city—togeth- 
er—if they will take the trouble to inquire 
for the Superintendant-—with numerous and 
beautiful specimens of other kinds of work 
in the yard, immediately back of the office. 

There is indeed something singular in 
this material—and in its rapid transition 
from a paste, tu a solid rock. It may, 
when properly prepared, be poured from a 
vessel, a pail, for;instance, inte a mould. <. 
you would pour thin porridge; ar’, j, yay 
in a few hours become set, OF ‘gard, so that 
the mould may be taker, from it, and the 
article moved from ‘jace to place, without 
injury—yet it Taay be cut with a knife as 
readily a8 cheese, for a short time, although 
it becomes harder and harder until it is 
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equal to freestone, marble, GRANITE, and fi- 
nally until fire may be struck from it with 
a steel as from a flint, whilst it rings sharp 
and clear on being struck, like porphyry. 

It is also capable of resisting intense heat, 
an important quality which is not possessed 
by some of our most valuable and fashiona- 
ble kinds of stone, now much in use in this 
country; and it must therefore be exten- 
sively introduced for various purposes of 
building. wIt is also valuable for side-walks, 
for which use it is found to answer a good 
purpose ; also for drains and sewers— 

for the latter of which purposes a beautiful 
speeimen of about 24 feet diameter has been 
jaid down in Vesey-street, from the Astor 
Hotel to the North River, for the purpose 
of carrying off the wash of that immense 
establishment—and if it had been neces- 
sary, it might doubtless have been made six 
feet, as well as 30 inches in diameter, with 
perfect safety. Indeed, we see no good rea- 
son why an aqueduct might nut be made of 
this material, under ground, for the purpose 
of, introducing water into this city ; and in 
order always to be sure of a constant sup- 
ply, there might be two of them side by side, 
of fourto sia feet internal diameter, each 
with a thickness of material of 1} to 3 feet, 
as might be deemed necessary—iollowing 
the surface of the ground—or they might be 
eonstructed upon long levels, open at the 
top, and closed only where vallies, or con- 
siderable inequalities of the surface are to 
be passed—thus avoiding the enormous 
expense of constructing elevated aqueducts, 
which must otherwise be resorted to; there- 
by dividing the upper part of the city into 
two parts, admitting of passages under its 
arches only. 

These, however, are only a few of the 
numerous uses to which it may be, or in 
fact, is already appropriated Beautiful spe- 
eimens of busts or statuary have been alrea- 
dy made—and it will also come into exten- 
xive use for coffins and cemeteries. We 
ene seen specimens of coffins which re- 

~egutiful polish,'er any kind of stain, 
ested _— 4 gilding that may be desired, 
orpainting,an. ~ . 
with a glass over tn, ee eo 

~  aterial will be of 
A coffin made of,this.. eluilor al 
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about the same weight of one c. ~- 
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made of solid white oak. It will however 
have this advantage over one made of wood 
—the lid being put on with cement, after 
extracting the air with an air pump, it will 
not only be air tight, but will grow harder 
and more solid as time rolls on, preserving 
its tenant, though not in life, yet in form, 
as perfect, it is believed, for centuries, as 
when it was encased in its house of stone. 

‘Time and space fails us to enumerate 
further the uses of, and benefits to be de- 
rived from, this valuable material; a mate- 
rial discovered and known to exist in this 
country only since the commencement of 
that vast and noble work, the Erie Canal. 
We shall, however, often refer to it again 
as its uses shall become more and more de- 
veloped. 





[For the Mechanics’ Magazine.] 
SILK AND WORSTED. 


From the middle of the last century to 
the present time, may justly be reckoned as 
the commencement and progress of a new 
era, in almost the entire catalogue of the 
useful arts; or it may even be set down as 
an incontrovertible truth, that most of those 
arts date their very birth and existence, 
within thattime. All that existed in prac- 
tice, or was known of them, before that 
period, was as mere germs or embryos, from 
which they have sprung,and are daily spring- 
ing into real life. Before that time, the 
arts were conducted on no fixed principles. 
Every mechanical operation was performed 
by the joint effect of imitation and habit, 
as a parrot learns to speak, or a monkey to 
perform gesticulations. Science was to art 
a mere laughing-stock, and art was looked 
upon by science as a subject of contempt— 
utterly unworthy of respectful notice, 

But about seventy years ago, 


“A change came o’er the spirit of the dream.”’ 

About that time, the sot disant chemists, 
whose science had hitherto consisted of 
whim-wams and opinions, with some iso- 
lated facts, which, though important, bore 
no known analogy with each other, began 
to discover, in different parts of the world, 
that these supposed disconnested facts, 
were the connected links of a chain or 
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pody ef science, of infinite importance to 
the world; and that the workshop of the 
mechanic, and the field of the agriculturist, 
vere but exemplifications of scientific prin- 
ciples, which, if applied to useful practice, 
would produce results which ambition had 
never dreampt of. A Schule, a Priestly, 
and others, began to suspect that these 
fragments bore relationship to each other, 
anda Lavoisure succeeded in putting the 
puzzle together. 

Philosophers, in various quarters, began 
now to suspect that they could apply the 
result of their studies to more profitable 
use than to weaving incoherent systems of 
hypothetical cobweb.’ They tound that 
certain facts, which had passed the ordeal 
of demonstration, would combine together, 
and form coherent systems, but that they 
must be thoroughly cleansed from vague 
hypothesis. ‘They found, by reflection, that 
some of the useful arts, which had thus far 


been kept under the guidance of bundles of 


foolish arcana, followed, as a blind man 
pursues a beaten path, but is instantly lost, 
if he gets out of it, were neither more nor less 
than illustrations of the principles they had 
discovered, applied to practice; and that 
many of those arts, if once properly con- 
ducted, afforded openings to sources of im- 
mense wealth. Science, from that time, 
began to assume demonstrative character 
and systematic form, and art to be con- 
ducted on scientific principles.* 

The advancement of human knowledge 
had then began to feel a considerable ac- 
celerating impulse, from the invention of 
printing ; and it was probably by means of 
this impulse, that the use of steam, as a mo- 
tive power, and the art, or rather, the prin- 
ciple of spinning, by machinery, propelled 
by inanimate power, were discovered ; and 
these two inventions, aided by the prin- 
ciples of science, may be set down as the 
dndiieen 

* This was strongly exemplified by Mr. Chaptal, in 
the process followed in dying the Adrianople, or Tur- 
key red. He found, that out of 23 distinct operations, 
strictly enjoined in the formule, by which the dye 
was effected, three only had any effect on the process ; 
the others were mere blind guide-posts, by which they 


had groped their way, till they had blundered upon the 
true result, by accident, 


pioneers to a field of know ledge in the 
arts, compared with which, all previous 
knowledge of those subjects, may be con- 
sidered as seeds, contrasted with the display 
of luxuriant vegetation. ‘These discoveries, 
as they have been applied to, or have called 
into requisition different branches ol thearts, 
have given new impulse, new forms,and new 
modes of operation, which, without them, 
would probably never have been thought 
of, or believed practicable, had they been 
proposed. Could the most ingenious me- 
chanic, of 150 years ago, go into a machine 
shop, or a cotton or woollen manufactory of 
the present day, he would be lost in amaze- 
ment, and believe it all to be magic. 

But this world of improvements, though 
more er less apparent in every branch of 
useful art, has displayed its most wonder- 
ful effects, in the various productions of the 
spindle and the loom ; and, in this depart- 
ment, mostly in fabrics from cotton and 
wool. In linen, little has been effected ; 
and though an immense field is open, cir- 
cumstances appear disposed to defer occu- 
pying it till some future day. In silk, some 
improvements have been made, in Europe ; 
but, in that also, a wide field is presented. 

In the United States, the cotton business 
is now fairly introduced ; and the woollen, 
except that branch denominated worsted. 
These branches have already opened @ 
source of profitable and respectable employ- 
ment to a numerous class of our citizens, 
as machinists and millwrights, who, in 
consequence of those very gifts of nature, 
which now render them the ornaments, and 
their works the boast of society, would 
otherwise have remained as they were 
formerly, idlers and drones, and rather 
despised than respected. But besides these, 
a still more numerous hosi are employed 
by these branches as carders, spinners, 
power-loom tenders, boarding house keep- 
ers, traders, and many others, who are now 
maintaining themselves in comfortable cir- 
cumstances, and enriching the nation by 
their labors; who, but for these branches, 
would, most of them, now be pining in ob- 
scure poverty and wretchedness. 

How much it behooves us then, on every 
principle of patriotism and national policy, 
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as well as pecuniary self-interest, if we 
can open another field of equal or similar 
importance, from which to reap such a 
harvest of prosperity, to lose no time in 
doing it, but to set about it with energy. 
< And suci: is the field now open, and court- 
ing our occupancy,as well in the culture and 
manufacture of silk, which promises equal 
benefits, as ia the business of manufac- 
turing worsted, which, if not an object of 
equal magnitude, will probably be equally 
beneficial, as far as it goes. The spirit 
of the country is now awake to engage 
in the culture of silk; and we have not 
only the means, to the most unlimited ex- 
tent, but we have advantages superior to 
those which any other nation ever possess- 
ed. The business of manufacturing worsted 
will prove a highly important branch, both 
to the manufacturing and agricultural in- 
terest, and the rapid march of improve- 
ment, both in the quantity and quality of 
wool, bids fair to afford a better selection 
for the purpose than can be found else. 
where. 

{t is, perhaps, a fair estimate to say that 
the value of ali the property in the United 
States, except what is exclusively engaged 
in commerce, is now double what it would 
have been, without the manufacture of 
cotton and wyol, and the profits of pro- 
ducing the raw materials for both. If this 
position be true, the establishment of silk 
and worsted will, in the same length of 
time, produce at least as great an increase. 

It is sometimes asked, ‘“* Should the Uni- 
ted States go with avidity into the produc- 
silk, would not the business be 
overdone?” ‘To this I would answer: If 
we take inte consideration these facts, 
which are well established, that the Ame- 
rican silk is superior in quality to that of 
almost any oilver country; that we have 
an exhaustless supply of land, peculiarly 
adapted to the production of silk, at a 
price searcely worth taking into the ac- 
count; that England alone buys raw silk 
to the annual amount of about $10,000,000 
—nearly all of which she will purchase of 
as, because, for the reasons just mentioned 
our silk will be the best and cheapest ; 
and also, that our own population, which 
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Silk and Worsted. 





now consumes, annually, $12,000,000 worta 
of manufactured silk, is rapidly increasing, 
and the increase of wealth will, doubtless, 
cause more silk to be worn in proportion 
to the numbers; from al! these circum- 
stances, I should think there would be 
about as much danger of overdoing the 
silk business as of the Hudson River be- 
coming useless by the water all running’out. 

The business of producing and manu- 
facturing silk is naturally divided into 
three distinct branches: Ist, rearing and 
cultivating the mulberry trees; 2d, feeding 
and attending the worms till the cocoons 
are finished; 3d, reeling and manufac- 
turing the silk; and though many will 
unite the two first branches, and some ail 
three, it will be found ultimately that the 
greatest profit will result from pursuing 
the branches separately. The agricultu- 
rist, in connection with his other con- 
cerns, will find the mulberry tree a most 
profitable article, especially as the most 
suitable land is such as would be of little 
value for other crops. The leaves may be 
sold, like any other produce, to those who 
rear the silkworms ; or if he has a wife and 
daughters, they may carry on the second 
branch, and sell their cocoons to the mana- 
facturer. ‘The manufacturing of silk will 
be, at least, as profitable as of cotton or 
wool, and perhaps more so; and will oper 
anew and extensive demand for machinery, 
and give a new impetus to inventive genius, 
as wellas to skilful execution. In illustra- 
tion of this part of the subject, | will here 
give the testimony of Stephen Wilson, a suk 
manufacturer, taken before a Committee of 
both Houses of the British Parliament, on 
the subject of the silk trade, and silk manm- 
facture, in the year 1821. 

Mr. Wilson says, “ Nearly two millions 
of raw and thrown silk are annualiy im- 
ported into England; it gives employment 
to 40,000 hands, in throwing it for the wea. 
vers, and their wages are $1,554,000. Half 
a million pounds of soap, and a large pro- 
portion of the’most costly dyestuffs are con- 
sumed, at a farther expense of $1,332,000, 
and $1,176,600 are paid to winders to pre- 
pare it, The number of Jooms may be takes 


at 40,000, and the weavers, warpers, Mis 









chanics, &c., willemploy 80,000 more per- 
sons, and their wages will amount to 
$13,320,000. Including infants and depend- 
ants, 400,000 mouths will be fed by this 
manufacture, the amount of which I esti- 
mate at $44,400,000.” 

It would be impossible tu set down, with 
any certainty of correctness, the extent to 
which the worsted manufacture would be 
carried; but it would, perhaps, be safe to 
reckon it the next most important branch, 
after cotton, silk, and wool. 

The worsted business is already com- 
menced at Lowell, that metropolis of useful 
enterprise, and every true-hearted American 
must sincerely wish it success. It will pro- 
bably soon awaken, in the wool-growing 
community, a spirit of laudable emulation. 
in producing long and fine wool, a descrip- 
tion hitherto of no peculiar value in this 
country. The machinery in this branch 
will be nearly the same as that used for 
spinning cotton; as it is spun on the same 
principle, only a little varied in the applica- 
tion. The quantity will be a most essen- 
tial object in the machine making depart- 
ment. 

In the production of silk, the agriculturist 
may raise, from a given number of acres 
of his poorest and most wornout lands, 
probably double the value, in mulberry 
leaves, that he could obiain from twice 
the number of acres of his best land, in 
any other crop; and his women and child- 
ren can harvest it. The women and child- 
ren, employed in hatching anid feeding 
silkworms, will find an unlimited field 
of employment, more profitable than any 
they have ever engaged in. The man of 
wealth and enterprise will find, in manuf 
facturing it, a safe, profitable, and almost 
boundless investment for his capital, and 
if he is a philanthropist, he will have the 
additional satisfaction of dealing to thou- 
sands of jhis fellow-creatures the sweet re- 
ward of industry. In the mechanical de- 
partment, also, asl have already stated, an 
immense field will be opened, not only of 
profitable employment, to the industrious 
and skilful mechanic, but of liberal encour- 
agement to inventive genius, “4s 
\ From all these considerazions, it becomes 
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the imperative duty of all the above named 
classes, not merely to express their wishes, 
but actually to exert their utmost power to 
forward the introduction of these two im- 
portant branches. Let the agriculturist 
immediately set about producing mulberry 
trees, and the wool-grower obtaining long 
fine wool. Let every woman, who has a 
moment’s leisure, set herself industriously 
toobtain the means of beginning with a 
few silkworms, and of providing for their 
future increase; and let every enterprising 
mechanic do all in his power to facilitate 
the introduction of silk and worsted, and 
they will soon see the commencement of a 
second distinct era in-the progress of Ame- 
rican improvements. 
ARCHIMEDES. 





[For the Mechanics’ Magazine.} 
Lowell, Mass.—Its Manufactories, &c. 


The town of Lowel!, in Massachasetts, 
is about four miles square ; and fifteen 
years ago, contained but a few families, 
of honest farmers, who obtained subsist- 
ence for themselves, by cultivating the 
barren soil, and by fishing in the adjacent 
streams. It is situated at the confluence 
of Concord and Merrimack Rivers, and 
was formerly called Chelinsford Neck,and 
originally by the Indians, Wamaset. It 
contains at present about fifteen thousand 
‘nhabitants. 

In 1819, Kirk Boot, Esq., a merchant 
of Boston, discovered its resources, and, 
in company with several others, purchas- 
ed the Jand and water privileges. ‘They 
were incorporated by the name of the 
‘“‘ Proprietors of the Locks and Canals on 
Merrimack River,” and commenced ope- 
rations by digging a Canal from Merri- 
mack River near Pautucket Falls. This 
Canal is sixty feet wide, and the depth of 
water eight fect. 

‘This Company has a capital of $600,.- 
000, and employs about 200 workmen in 
their machine shop. 

The first manufacturing commany, in 
respect to age, and amount of capital, is 
the Merrimack, It has a capital of 
$1,500,000, and five large brick factories, 
containing in the whole 26,000 spindles, 
and 1,000 looms. There are employed 
in it from three to four hundred males, 
and from eight to nine hundred females. 
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1,500,000 lbs. of cotton are used in it an- 
nualiy. Itmanufactures yearly 6,500,000 
yds. of bleached and printed goods. ‘This 
Company was incorporated in 1825. 
The Hamilton Manufacturing Compa. 
ny has a capital of $900,000, three large 
brick factories containing 16, 000 spin- 
dles, and 500 looms ; employs 700 fe. 
males, and 200 males. [t consumes 3,500 
bales of cotton yearly. Twilled goods, 
cailcoes and fancy articles are manufac- 
tured in these factories. 
The Appleton Manufacturing Compa- 
ny has a capital of $500,000, two large 
brick factories, 9,500 spindles, 350 
jooms, and employs 60 males and 470 
females. It uses 1,500,000 lbs. of cot- 
ton yearly, and makes about 4,000,000 
yards. 
The Lowell Manufacturing Company 
has a capital of $600,000, one factory 
for cotton goods, containing 4,000 spin- 
djes, and 132 looms. It consumes about 
1,000,000 Ibs. of cotton, and makes 
2,184,000 yards per year. This Com. 
pany ‘has also a carpet factory, where 
they make 3 or 400 yards per week. It 
manufactures the Kidderminster and'Brus- 
sels carpets, and beautiful rugs of vari- 
ous descriptions. They employ 175 males 
and 200 females, in both mills. Incor- 
porated in 1828. 
The Middlesex Manufacturing Compa- 
ny, with a capital of $500,000, has one 
factory in operation, containing 3000 
spindles, 62 cassimere looms, 238 for 
broadcloths, employs 145 males and 240 
females, and consumes 400,000 Ibs. wool, 
and maks 200,000 yards cassimere and 
broadcloth annually. Incorporated in 
1828. 
The Suffolk Manufacturing Company 
has a capital of $450,000. Two brick 
factories, 10,240 spindles, 352 looms, 
employs 70 males and 440 females. It 
makes twilled goods, and uses from 4,160 
to 4,680 bales of cotton annually. In- 
corporated in 1830. 
+ The Tremont Manufacturing Company 
has a capital of $500,000, two brick fac- 
tories, with 11,136 spindles and 410 
looms. It consumes 170,000 Ibs. of cot- 
ton, and makes 600,000 yards of eloth 
annually. It employs about 550 persons. 
Incorporated in 1830. 

The Lawrence Manufacturing Compa. 
ny has a capital of $1,200,000, four large 
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brick mills, 24,000 spindles, and 700 
looms. ‘This is perhaps the most elegant 
building in town. About. 1,160 persons 
are employed in it. Incorporated in 
1830, 

In additicn to the above, there are 
some important establishments, among 
which are, the Belvidere Manufacturing 
Company ; incor porated, but not organ. 
It employs about 70 operatives, 
and manufactures about 5,000 yards of 
flannel per week. 

The Lowell Bleaching ; 
000, employs 30 hands, 
124,600 yards per annum. 

About a mile up the Concord River 
are extensive powder mills, owned by O. 
M. Whipple, Esq., in which are made 
30,000 kegs of superior powder annu- 
ally. 

The Lowell Brewery, incorporated in 
1828, with a capital of $50,000; and a 
worsted manufactory has just been com- 
menced by Mr. Simpson, which employs 
125 persons, and works off 1,000 lbs. of 
worsted per day. 

It is also said that a Company is al- 
ready formed, which has commenced 
purchasing cocoons, with a view of es- 
tablishing a Silk Manufactory ; and that 
the buildings are to be erected the ensu. 
ing spring. 

Lowell contains ten houses for public 
worship, three banks, a theatre, two large 
brick schoolhouses, and primary schools 
are located in every section of the town, 
and open at all times to the free access of 
the rich and poor. 

There are in the whole about twenty- 
five factories in operation, and there yet 
remain uneecupied privileges for nearly 
as many more. When these shall be 
taken up, as they probably soon will be, 
they will furnish the means of subsistence 
to about another 15,000 inhabitants,which 
will make, in the whole, 30,000, and we 
see no good reason to believe that this 
number will ever be much exceeded. 

A Railroad from Lowell to Boston is 
now completed, and the distance of 26 
miles is travelled in from 55 to 65 min. 
utes, including stops—and promises to be 
of immense utility to both places. There 
are two tracks, and it is said to be more 
permanently built than any other in ~ 
country. 
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West’s Improvement on Forges. 


JOHN WEST’S IMPROVEMENT ON FORGES 





[From the Repertory of Patent Inventions.) 
Specification of the Patent granted; to 
. Joun West, of Kensington, in {the 

County of Kent, Blacksmith, for an 
\ Improvement on Forges. Sealed De. 
cember 9, 1834. 


WITH AN ENGRAVING. 

My invention consists in causing water 
to circulate within the back of the forge 
in order to carry off heat therefrom, 
whereby the back of the forge will be 
preserved from the prejudicial effects of 
the heat, as will be hereafter fully de- 
scribed. 


2. 


Description of the Drawing. 

Fig. 1, represents a frent view of a 
forge back, which is made hollow in or- 
der to admit of a flow of water. 

Fig. 2, is a back view of fig. 1, by 
which the position of the circulating 
pipes is shown. 

Fig. 3, is a side view of a forge back ; 
and 

Fig. 4, is a side section by which the 
action of the water will become more 
evident, the arrows in this latter figure 
clearly indicating the flow of the water. 

In each of these figures the same let- 
ters indicate similar parts. 

It will be seen that the back of the 
forge is made up of the parts a and 8, 





the part a, being the front or part against 
which the fire or hot coal lies, and is 
consequently that part which is liable, in 
the ordinary back, to be quickly destroy- 
ed, but when constructed in such a 
manner as to admit of a constant flow of 
water against the back surface, this part 
a, will be less prejudicially acted on by 
the hot coal, owing to the heat being 
constantly conveyed away by the circu- 
lation of the water. The part 6, con- 
stitutes the back part of the forge back. 
These parts are put together by screws, 
c, as shown in the various figures, there 
being packing or luting at the joints in 
order to keep the same water tight. d, 
is the induction pipe, and e, is the educ- 
tion pipe, which respectively lead from 
and to a tub or vessel containing water, 
which is placed in any conyenient situa. 
tion in order that water may constantly 
flow to and from the hollow forge back, 
a,b, as is clearly shown in fig. 5. I 
would here remark, that the hollow forge 
back is to be set in like manner to ordi. 
nary backs of forges, and in other 
respects the forge is constructed as here. 
tofore. 

Having thus described the manner of 
applying my invention, I will shortly 
state the way in which it acts. The 
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heat of the fire against the part a, of the 
back of the forge will quickly heat the 
water contained in the hollow forge 
back, the consequence of which will be 
that the hotter particles will rise upward 
and flow off by the pipe, ec, whilst a 
quantity of colored water will constantly 
flow by the pipe, d, to make up for that 
which flows off by the pipe, e, and thus 
will a continued circulation or flow of 
water take place in the hollow back of 
the forge, which, continually carrying off 
heat therefrom, will prevent the forge 
back becoming heated to that extent to 
which it has heretofore becn liable. 

In conclusion, I would wish it to be 
understood that I lay no claim to any 
parts of the forge which are well known 
and in use ; and I do hereby declare that 
what I claim as my invention of an im- 
provement on forges, consists in produc. 
ing a circulation of water within the 
forge back, as above described. In wit- 
ness whereof, &c. 

, Enrolled June 9, 1835. 


FE LG 


Waa by 





_ Kig2, 


AN 
# 





> 
Es 
bag 


























ail “2 
7 


493 









{From the Repertory of Patent Inventions, &c.) 


Specification of the Patent granted to 
Tuomas De La Rue, Fancy Stationer, 

* for an Improvement, or Improvements, in 
Manufacturing or Preparing Embossed 
Paper Hangings. 


WITH AN ENGRAVING. 


To all to whom these presents shall come, 
Now know ye, that I, the said Thomas De 
La Rue, do hereby declare the nature of my 
said invention, and the manner in which the 
same is to be performed, are fully described 
and ascertained in and by the following de- 
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De La Rue’s Improvement in Manufacturing Embossed Paper Haawings 


ures and letters marked thereon (that is to 
say :) 

Some attempts have been made to use 
embossed paper for the purpose of covering 
rooms in the way of paper hangings, but 
owing to the damp produced by the paste 
required in affixing such embossed paper to 
the walls, or to eanvass or boards covering 
walls, must of the beauty of the embossing 
has been destroyed. Now the first object 
of my invention is so to prepare the back 
or part of the paper on which the paste is to 
be placed for the purpose of sticking it to 
the sides of the rooms in such manner 
that the water or moisture shall not affect 
the pattern embossed on the paper hangings, 
but the same shall retain its beauty and 
sharpness of impression. And, Secondly, 
my invention consists in embossing or im- 
pressing certain continuous and _ paralle; 
lines on paper hangings, whereby to pro. 
duce an increased brilliancy of effect of the 
light playing on or striking such paper 
hangings, and at the same time an even- 
ness of color not observable in any em. 
bossed paper hangings heretofore manu- 
factured. 

Having thus stated, generally, the objects 
of my invention, I will proceed to describe 
the manner in which I carry the same into 
effect. Before having the paper embossed, 
when about to be prepared according to the 
first part of my invention, I size the back, 
or the side, which is to receive the paste, 
with a strong animal size (glue dissolved 
in water in the proportion of one pound in 
weight to a gallon of water) by means of « 
brush similar to those used by paper stain- 
ers, snd permit the same to dry. ‘The pa- 
per is then to be embossed as is well un- 
derstood. I then lay on, by means of a 
brush, one or more coats of the spirit-varn- 
ish and oily materials hereafter described, 
over the back of such embossed paper, taking 
care that all parts are well covered, by which 
means the water contained in the paste 
which is used in sticking on the paper to 
walls or canvass, or wood covering of walls, 
will in no way injure the embossing or 
pressed lines formed on the paper, and thus 
will the embossed face of the paper retain 
its beauty and sharpness of embossing 
when pasted on toa room. And the mate- 
rials I prefer to use for this purpose are as 
follows :—One pint of good drying oil, one 
pint of turpentine, one pint of japanner’s 
gold-sizs, and ten pounds (in weight) of 
white lead previously ground in oil: these 
are to be intimately mixed together, and, as 
aforesaid, be laid evenly over the back of 
the embessed paper hangings, in one or 
more layers, the quantitv requisite bein? 


readily mscovered by a little practice: the 
great object to be obtained is so to coyer 




















the back surface of the embossed paper 
hangings that the water contained in the 
paste shall not penetrate to the face, and 
thus destroy the sharpness and beauty of 
the embossing. The paper so prepared is 
to hang in drying-rooms at a temperature 
of about 75° or 80° of Fahrenheit, and in 
case of more than one coat, each coat is to 
be dried before the next is laid on. The 
second object of my invention is the em- 
bossing or impressing a Series of lines par- 
allel to each other, and in the way of the 
length of the paper hangings, that is to say, 
that when such paper hangings are applied 
to a room such lines shall be at right angles 
to the floor ; the object of which lines is 
to obtain a more brilliant effect of the light 
playing or acting on paper hangings so pre- 
pared, that when the surface is flat or pre- 
pared by ordinary embossing, or what are 
termed waterings, like silks. 

{n order to carry this part of my inven- 
tion into effect, 1 take paper hangings, 
either plain or with their intended designs 
printed thereon, and pass them between 
rollers, one of which is engraved with a 
series of parallel lines, either right lines or 
lines slightly waved, provided such lines 
run continuously in the length of the paper 
hangings, and in such manner that such 
lines, when the paper is stuck on rooms, 
shall run at right angles to the floor, sup- 
posing the floor to be horizontal. 


Description of the Drawing. 


The drawing, fig. 1, hereunto annexed, 
represents an ordinary embossing press ; 
a, being the framing; 6, the embossing- 
roller, shown separately in fig. 2; this roller 
has engraved or cut thereon a series of lines 
or grooves, such lines being parallel to each 
other, and when used for embossing paper, 
‘will produce thereon a number of lines in 
the way of the length of the paper, so that 
when such paper hangings are pasted on a 
room these lines will be ai right angles to 
the floor, the consequence of which will be 
that the light playing on such paper will 
have a very peculiar and brilliant effect, 
such as cannot be obtained by lines passing 
in any other direction, and by this means 
mauch greater elegance and evenness of 
eolor and effect may be produced, even in 
eommon as well as the better class of 
papers. ‘The paper hangings, thus em- 
bossed, are then to be prepared on the back, 
an like manner to that above described for 
preparing ordinary ‘embossed paper hang- 
ings. It may be desirable here to remark, 
that where it is wished to have what are 
termed watered embossed papers, or any 
ether embossed pattern produced according 
to the second part of my invention, then 
the engraving for that purpose on the roller 
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must have the ground of parallel tines 
running in like manner around the roller, 
the patterns or designs being engraved in 
addition to such series of parallel lines, 
which are to run in the way of the length 
of the paper, and to be stuck to the walls of 
rooms in such manner that such lines shall 
stand at right angles to the floor, supposing 
such floor to be aie 964 horizontal. 

Having thus described the nature of my 
invention and the manner of carrying the 
same into effect, I would have it understood 
that I lay no claim to the embossing of 
paper, such process being well known and 
in use for book-binding, paper hangings, 
and a variety of other purposes: nor dof 
claim the parts of the apparatus shown for 
giving the line as above described : but I do 
hereby confine my claim of invention, First, 
in preparing the back of embossed paper 
hangings with spirit on oily ‘substances 
suitable for resisting the moisture con- 
tained in the paste used for sticking such 
paper to the walls of rooms, whereby such 
embossed paper hangings will retain the 
sharpness and beauty of the embossing ; 
Secondly, I claim {the production of paper 
hangings with embossed parallel lines in 
the way of the length of the paper, that is, 
in such manner that when the paper hang- 
ings are pasted on to walls, such lines run 
upwards at right angles to the floor, as 
above described, and whereby an increased 
beauty of effect will be obtained from the 
light playing or acting on the surface of such 
ae. In witnesswhereof, &c. 

{nrolled February 14, hg35. 





(From the Journal of the Franklin Institute.) 
On Steep Grades for Railroads. By 
A.C, Jongs. 


Gentlemen :—In freading the reports of 


new Railroads that are being sare I 
have been surprised to see that Engineers 
propose grades of one hundred feet to the 
mile, and state that locomotive engines wilt 
overcome them with ease ;* this being only 
the case when the greater part of their load 
has been left behind, or when the assistance 
of another engine is afforded to aid the first 
one up the grade. 

Inclined planes, with stationary engines, 


are serious evils on Railroads, and where . 


the plane is such that it requires the power 
of another locomotive to surmount it, the 
evil is only lessened : far better would it be 
for the stockholders, if the Engineer should 





*T have not seen the official account of the experi- 


’ ment of ascending the one hundred and seventy-six 


feet grade, on the Baltimore and Ohio Railroad; but 
it is not pos to take a single experiment as 2 basis 
by which to form grades. 
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lengthen the road five miles, than to make 
a grade over thirty feet to the mile. Where 
the carrying trade is all one way, there is 
an exception to this remark, but then such 
grades are not consistent with safety. 

_ It will be admitted by all, that the state 
of the water in the boiler of a locumotive 
engine is of considerable importance, and 
any person who has seen locomotive en- 
gines, with boilers of Mr. Stephenson’s 
plan, will not have failed to notice the great 
change in the height of the water in the 
boiler, in passing froma level down a grade 
of twenty-five feet to the mile. This is 
easily accounted for, by the angle which 
the grade makes with the horizon, and as 
the water in the boiler will find its level, it 
flows to the lowest end: moreover the cen- 


tre of gravity being thus moved forward, in* 
creases the weight on the springs in front, 
which are straightened in proportion, while 
part of the weight being removed from the 
hind part of the carriage, the elasticity of 
the springs will raise it up, and the cap of 
the fire box, and part of the flues, are liable 
to be left dry. 

It may be urged by some, that the ebulli- 
tion in the boiler will keep the flues wet ; 
but as it is known, that in descending a 
grade exceeding one hundred feet, no steam 
will be required, and there being conse- 
quently no draught, the water will not be 
in violent ebuilition. 

Respectfully yours, 
A. C. Jonzs. 
Portsmouth, Va., Aug. 20th, 1835. 
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[From the same. | 


Sections of Rails used in the United States. 
By J. C, TRauTWINE, Civil Engineer. 
Gentlemen,—I send for insertion in the 

Journal of the Institute, transverse sections 

of eight varieties of parallel rails, employ- 

ed on different Railroads in the j{United 

States. The figures are drawn to a scale of 

one fourth the full size, and accompanied 

by a statement of the weights, per lineal! 


yard. 


Weights. 
No. 1. Columbia and Philadelphia, per yard, Hy Ibs. 
2. “ ec “ 
3. Germantown and Norristown, “ 39 
4. Camden and Amboy, * 395 * 
5. Roston and Providence, “ = = 
6. Wilmington a Susquehannah, a - = 
7. Alleghanyjand Portage ‘ 
8. ia and Providence, “ 40 * 





“= (From the Boston Mechanic. | 


Native ARTIsts AND THE ARTS.— 
Perhaps the better way to cherish native 
ingenuity and enterprise would be, not to 
impose a tariff on fereign productions, but 








to be willing to encourage those of our 
own land, even at the risk of paying a 
higher price for them than for the foreign 
article ; which will be the sure way to 
make them, by and by, cheaper, as it will 
so much the better enable the producers 
to work upon a more extended scale, and 
consequently, with greater facilitres. 
The more common trades, which re. 
quire, comparatively, the exercise of lit- 
tle skill and little intellect, will get along 
well enough ; but would we encourage 
the higher branches of the arts among us, 
we must assuredly take good care of the 
artists. It can hardly be expected that 
one should be able to acquire fortunes, in 
a business the acquisition of which, even 
to mediocrity, is a.labor of many years, 
requiring much capital, as well as exten- 
sive study, research and experiment, for 
its successful prosecution, and the pro- 
ceeds of which, after all is done, must be 
costly—and often not only so, but having 
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necessarily a limited demand, as is the 
case with philosophical and astronomical 
instruments, —unless some peculiar en- 
couragements should be afforded by effi. 
cient patrons of the liberal arts and 
sciences. 

Nevertheless, these articles must be 
had, and made, by somebody. Somebo. 
dy must take upon his shoulders the ex- 
pense, and incur the difficulties which lie 
in the way of their successful construc- 
tion. In this country, the prosecutors of 
these branches of art, as well as the cul- 
tivators of the sciences, have a great dis- 
advantage compared with those of the old 
country. There is here no royal favor, 
no royal muniticence, to be lavished up- 
on the deserving or the undeserving ; 
there are no royal patrons of the arts axé 
sciences, ready to bestew both their sanc- 
tion and their guineas upon the makers of 
important improvements and discoveries. 
Unwilling as we plain republicans are, to 
allow a grain of superiority to kingly go- 
vernments, we are obliged to confess that 
however they have oppressed their peo- 
ple, they have been efficient promoters of 
science and the arts. 

But our native pride will, we think, 
prevent us from answering in the nega- 
tive the question—‘Are we not able to 
give as ample support to these pillars of 
civilization, as we are to our boasted free. 
dom, and tothe rights of man?” And if 
this question be answered—‘ Yes,’ we be. 
lieve it wi!l be truly answered. Why is 
not our government able to bestow as effi. 
cient patronage on scientific research and 
discovery as the royal associations, which 
sogliberally dispense rewards and favors 
in Old England ? 

But it is true that science and the lib. 
eral arts have not met, in this country, 
with that encouragement which is neces. 
sary to their prosperity. The best and 
almost the only general standard scientific 
journal among us, has languished, for 
want of aid. Our artists have preferred 
even to leave the land of liberty, for the 
sake of finding a clime where they might 
reap a profit from their labors. 

But it will not be so always. If the 
disasters of another revolution should not 
suddenly overtake us, (which may God 
avert,) we cherish a hope of soon seeing 
the ways of knowledge and scientific re- 
Search as profitable, and as generally 





Illuminated Street Signs 





honored, as the less inteliectual pursuits 
which so absorb the minds of a great por- 
tion of us. Nor do we fear that in heap- 
ing rewards upon the pioneers of useful 
knowledge, in its high and difficult depart- 
ments, we shall the more degrade those 
by whom these honors are unattainable. 
No! we are assured, on the contrary, that 
before these heralds of science can be, 
among us, suitably rewarded for their ex- 
ertions, the people must be raised—not 


depressed; instructed—not fettered in” 


ignorance ; taught enough of science to 
respect it for its own sake, instead of 
bowing down blindly and wonderingly be. 
fore its possessors. 

We regard, then, the education of the 
people, and the cultivation of the higher 
branches of science and art, as causes 
which must go hand in hand, and stand 
or falltogether. ‘I'he people are sover- 
eign here; and what kings are not here 
to do, with their. royal munificence—per. 
haps extravagance—the people must do 
by their liberality and patriotism. ‘They 
who give law to the land, must give 
strength to the wings of genius, and them. 
selves urge forward the wheels of re- 
search and invention, if they would see 
the temples of science and art, rising be- 
side those of liberty. A Z. 








{From the same.) 

[LLUMINATED Strrerr Sicns.—Messrs. 
Editors :—I wonder whether it is because 
everybody that can reasonably be expect- 
ed to be interested in city improvements, 
knows all the streets by heart, that ne 
attempt has ever been made to render the 
names of the streets at the cornezs, visible 
in the night-time. Were lamps hung 
against those signs—and that would be, 
as far as | can see, as good a place, for 
all other purposes, as they generally oc- 
cupy—the evil would at once be remedi- 
ed. In England, where they go a-head 
of us in every thing, except in the matter 
of the freedom of the people, &c., of 
which we are wont to boast, they have 
contrived the plan of embossing or paint- 
ing the names of the streets on the cross- 
bars placed for the lamp-lighters’ conve. 
nience at the top of the lamp-posts. The 
sides of the said bars being slanted eff 
soinewhat from above, the light from the 
lamp falls down and illuminates the name, 
so that itmay be read. It might be well, 


335 














336 Explanation of Terms.—-Interesting Experiment. 


1 think, for some of ‘our wiseacres to 
meditate profoundly for a while on this 
subject, laying by, for a season, perpetu- 
al motion and cooking stoves, of which 
articles there is already an abundance in 
market. Mors Lieut. 





ExrLaNation oF Terms.—There are 
those who would read works on natural 
philosophy, were they not deterred by 
meeting with words which they cannot 
understand ; of some of which they might 
search in vain for a satisfacfory explana- 
tion in our common dictionaries. One is, 
however, by no means justifiable in de- 
claiming againstthe use of technical terms; 
which cannot always be avoided, in the 
plainest treaties upon many scientific sub- 
jects. Those who wish us to bring eve- 
ry thing down to their comprehension, lay 
themselves open to the suspicion of being, 
in fact, too indolent to climb to the heignt 
which the subject ought to occupy; or at 
least, we must suppose them forgetful of 
the fact that in treating of things not com. 
monly spoken ef, we must sometimes em. 
ploy words not commonly made use of, 

The following explanations of terms in 
frequent use in scientific and practical 
treaties, will, it is believed’ be found both 
useful and clear. The list may perhaps 
be hereafter extended. 

Specific Gravily—The difference in 
weight of cqual bulks of different sub- 
stances. Sec a particular illustration in 
No. 3, (May,) 1835. 

Syuare.—in arithmetic, the product of 
a number multiplied by itself, as 25, which 
is Stimes5; 144, 12 times 12. The 
numbers 5 and 12 are also called the 
square roots of 25 and 144 respectively, 
and so on. 

Square of the Distance. —Certain things, 
in philosophy, as the force of gravitation 
or attraction, and the intensity of light, 
are said to decrease in the ratio of the 
square of the distance. The meaning 
is this :—Suppose a_ body to be placed, 
say two feet from a light, or the cen- 
tre of an attracting body, as a mag- 
net, and another body 4 feet from the 
same. These bodies will be attracted, 
or illuminated, not in proportion to their 
distance, that is as 2 to 4, or in a double 
ratio, but as the squares of the distances ; 

viz, as 4 (the square of 2,) to 16, (the 


square of 4,) that is to say, in a quadru- 
ple ratio; and in the same manner, if the 
second body was removed 10 feet off, it 
would be illuminated by the light, or at. 
tracted by the magnet, only in the pro. 
portion to the former of 4 to 100, (10 x 
10.) 

Gravitation.—Attraction ; applied ex- 
clusively to the attraction of the earth for 
bodies falling towards it, and that of the 
heavenly bodies for each other. 4 

Centrifugal Force.—A force tending to 
throw any thing revolving, from its centre 
of motion, as water poured on a grind- 
stone is thrown off, when the stone is 
turned rapidly. 

Centripetal Force.—That which tends 
to draw a revolving body towards, or hold 
it near the centre of motion, as a string 
retaining a ball whirled in the air by the 
hand. 

Oxyde.—Rust. A mixture of oxygen 
with metallic substances.—[ Boston Me- 
chanic. 





——— 


Inrprestinc Exreriment.—A bar ot 
iron heated to whiteness, being held 
against a strong current of air from the 
blowing apparatus of a forge, instead of 
cooling, as might have been expected, 
burned brilliantly, throwing off scintilla- 
tions in every direction. ‘The editor of 
the Scientific Tracts, who relates the ac- 
count, does not undertake to account for 
it; but it is evident that the additional! 
oxygen thus forced upon the already igni- 
ted metal, prometed the continuance of 
the cumbustion, chemically, in a much 
greater degree than its cooling power re- 


tarded it.—{Ibid.] 





Tus Axe.—The power of the American Axe 
(says Latrobe in his book on the United States,} 
and the skill with which it is wielded, may well 
excite the admiration of a European. The wee- 
pon itself is no more to be compared with the vile 
copper commonly seen in the hands of one of our 
woodmen, thana gimblet can be compared to a 
centre bit. It is formed upon a different principle 
—the handle is set far forward, and it acts upon 
the tree, more from the wedgelike form, its own 
weight, and the skillful swing which gives it im- 
petus, than fromany great exertion of strength on 
the part of the woodman. In fact slight more than 
strength is employed initsuse. The rapidity with 
which the huge trees of the forrest fall before a 
single pair of well swung axes is really marvellous; 
and the axe may rank with maize and steam as onc 
of the three things which have conquered the 
Western World. 
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[From the Journal of the Franklin Institute.) 


Essays on Calcareous Cements. By JamMEs 
Frost, Esq., Civil Engineer, New- York. 


Sir,—Having, many years since, in my 
native country, [England,] formed various 
calcareous cements, of a beautiful color, by 
a new process, which cements appeared to 
be very hard, and to become more so, I was 
desirous of comparing them with other hard 
substances, and of obtaining, if possible, 
their relative value, without injuring the 
specimens. This object was satisfactorily 
attained by abrading them, by means of fine 
emery and water, against a standard piece 
of white statuary marble, and calculating 
their relative harduess from the weight lost 
by each substance in the operation. 


It soon became evident that the term 
strength would better define the result than 
the term hardness, which being an abstract 
quality, always in combination with another 
abstract quality, tenacity, jointly constitute 
strength, by which all change of form is 
resisted. Statuary marble was used as the 
test for all substances, from brass to work 
stone, inclusive, which latter substance was 
used to test the weaker articles, while the 
stronger were tested in succession with 
each other. 

As another attempt to obtain similar in- 
formation was recorded in the Annals of 
Philosophy, by Mr. Bevan, in the numbers 
for March and April, 1831, and as that gen. 
tleman operated on some of the same sub- 
stances by percussion, and obtained thereby 
somewhat different results, a careful consi- 
deration of the two modes employed seems 
to indicate that percussion is rather a mea- 
sure of tenacity, and abrasion a measure of 
hardness. 


In measuring the minute differences of 
hardness in substances nearly similar, abra- 
sion is evidently the only means of obtaining 
satisfactory results. 

{ shall defer the details relative to the 
strength of calcareous cements, which it is 
my intention hereafter to furnish, only sta- 
ting, that I possees a collection ranging 
from 1 to 580; but I shall, in due course, 
enter fully on these curious and important 
distinctive properties. I shall thus place at 
your disposa! the results of a long course of 
experiments, made on a large scale, with a 
view to improve the theory, formation, and 
useful application, of these interesting sub- 
stances. 


As there are few scientific subjects re- 
specting which there are so many conflict. 
ing theories, and, amongst practical men, 
so many different opinions, you may per- 
haps consider an attempt at elucidation and 
improvement worthy of the attention of your 
numerous scientific and practical readers. 

VOL. VI. m 
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Comparative Strength with which various 
Substances resist Abrasion. 


Hard cast-steel, .. ‘ : - 6014 
yellow tempered, . 3184 
blue tempered, . 1592 
Soft gray cast-iron, ° ° - 1293 
Black flint, . . , : . 19389 : 


ae one 








Rock crystal, . : ; - 1600 

Aberdeen granite, , : - 980 | 
Broner stoneware, . ‘ : . 950 : 
Yellow brass, ; - 6 ' 


Wedgewood’s evaporating basin, - 600 
Copper keg, . . . . 525 


Hard Yerkshire paving stone, . S27 | 
Old blue Purbeck ” : . 818 j 
Italian black marble, , : . 260 ; 
lorest marble, ; F . . 200 1 
Common unglazed earthenware, . 193 
Sienna marble, , , : - ae 
Kilkenny black marble, . A - 110 
Statuary marble, . : . 100 
Old Portland stone, ; ; ae, we 
Roman cement stone, . ° - O- 
Roman cement, (12 months old,) . 58 
Fine grained Newcastle grindstone, 53 
Welsh blue roofing slate, ° ~ . & 
Fluorspar, . : > . eu’ 
Stock brick, . ‘ : : > 34 
Calcareous spar, (Iceland,)  . - 33 
Wirth sand-stone, (Sussex,) . aa 
Coarse grained. Newcastle grind- 

stone, , ; ‘ ‘ :. Ce 
Bath stone, (Oolite,) ; ; ‘ 12 
Chalk at Barton on Humber, (Cawk,) 15 

‘* at Dover, (fossil bed,) . ‘ 6 4 
Gypsum, uncabined, ; f . 5 
Plaster of Paris, (3 months old,) . AO 
Thames chalk, , ‘ . ; 18 





(From the Journal of the Franklin Institute.] 


Alloys, Solders, and Amalgams, used in the 
Arts. 

Gentlemen,—The following table of the 
alloys and amalgams used in the arts, has 
been prepared by Mr. Chaudet, a distin- 
guished and experienced assayer in the mint 
of Paris, from actual analysis of carefully 
selected samples. In a few instances,‘the 
proportions of the composing metals are 
not given, for reasons that, in one instance 
at least, are obvious. ‘This deficiency is 
more than compensated by the addition of 
several others, particularly that of the alloys 
of Palladium, which I have added, in the full 
persuasion that the whole will be found 
useful. Yours, &ce. 


FRANKLIN PEALE. 
Table of Alloys, Solders, and Amalgams, 
used in the Arts. 
Alloy of Gold Coin.—({French Standard.) *' 


Gold, 900 
Copper, er 100 { 1008 
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Alloy of Silver Coin.—(French Standard.) 
Silver, 900 1000 
Copper, 100 

Alloy of “ Billon.”—(French a 7H . 
Copper, 
Silver, 200 1060 

Alloy of Gold Medals.—(French Standard.) 
Gold, 916 1000 
Copper 84 

Alloy of ~~ Medals.* id 

opper, p 

Tine 8 100 

Alloy of Jewellery.—(French Standard.) 
Gold, 750 1000 
Copper 250) 

pper, 

Alloy of Silver Plate.+—( French Standard.) 
Silver, 1000 
Copper, 50 

Alloy of Gold Coin.—(U. S. Standard.) 
Gold, 899.22 


Copper and Silver, 100.58 1000 
Alloy of Silver Coin.—(U. S. Standard.) 


Silver, 892.43 
Copper, 107.27 eed 
Alloy of Gold Coin.—(English Standard.) 
Gold, 916.67 2 i999 
Copper and Silver, 83.33 


Alloy of Silver Coin.—(English Standard.) 


Silver, 925 

Copper, 79 5000 
Alloy in imitation of Gold. se 

Copper, ‘ , 

Tin, 9.50 100; 
Alloy in imitation of Silver.{ 

Copper, 61.27 

Zine, 23.78 | 106 

Nickel, 15.13 {" 

Lead, ‘82 | 
Alloy for ore, wn 

sopper, 

Tine iF a 
Alloy for Statues.|| 

Copper, 91.40 

Zine, 5.53 100 

Tin, 1.70 

Lead, 1.37 ) 
Alloy for Bronzes and Candelabras. 

Copper, 82.00 } 

Zine, 18.00 | 104! 

Tin, 3.00 { 

Lead, 1.60 





*The medals made from this alloy are cast ; they 
have the advantage of being struck by a few blows of 
the press, and of wearing a long time. 

+ The standard here indicated is the best ; a second 
is composed of 800 of silver, and 200 of copper, in the 
1000. 

t This alloy is the Packfond of the Chinese. 

§ In this alloy, small quantities of lead and zine are 
often found, but they are present by accident. 


{| The proportions here indicated are the result of an 


analysis of the beautiful bronze statues of the garden 
of Versailles, which were cast by the Brothers Kel- 
lers, celebrated founders, employed by Louis XIV. 
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Alloy for the Mounting of Fire-arms. 


Copper, 80 
Zinc, 17 > 100 
Tin, 3 


Alloy for Cymbals,* Tam Tains, or Chinese 
Gongs. 


Copper, 
Ti Fa 


in, 

Alloy for Bells. 
Copper, 75 
Tin, 25 

Alloy for the Reflectors of Telescopes. 
Copper, 
Tin, 

Alloy for Brass for the Lathe. 
Copper, 65. 
Zine, 31. 
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Lead, 2 
Tin, 0 
Alloy of Brass for the Hammer.t 
Copper, 
Zine, 
Alloy-for Types.) 
Lead, 
Antimony, 
Alloy fusible in Boiling Water. 
Bismuth, 
Lead, 
Tin, 
Alloy for Plugging Teeth.|| 
Bismuth, 
Lead, 
Tin, 
Mercury. : 
Alloy for ‘Tinning fron. 
Tin, 
Tron, 
Alloy used to make Ductile 
or 950 milliemes. 4 
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old of 18 carats, 


Copper, 990 7 
Gold, 10 5 1008 
Alloy for Bells of Mantel] Clocks. 
Copper, 79 dag 
Tin, 25 100 


Alloy for the Pivots of Artificial Teeth. 
Platinum, 
Silver, 


* This alloy is very hard ; it is annealed _by dipping, 
while red hot, into water, and is then malleable ; 
whilst, if suffered to cool gradually, it is excessively 
hard; this important fact is due to M. d’Arcet, who 
has thus furnished the means of fabricating, in France, 
—— &c., formerly imported, at great cost, from 
China. 

t The proportions here indicated having been found 
by analysis _ is evidentthat the tin is present by acci- 
dent. 

t This alloy of brass is important, and is due to Mr. 
Chaudet. 

§ Sometimes a small quantity of copper] is added to 
these two metals. 

\| This alloy may be prepared with a smaller propor- 
“ of mercury ; it melis at 65 deg. of the Centigrade 
scale. 

% The previous combination of the alluy is found to 
produce ductile gold, when the same metals_would 
prove the contrary, if mixed directly. 

















Alloy for ditto. 


Palladium, 50 

Silver, 50 5 100 
Alloy for the Springs of Artificial Teeth.* 

Palladium, 50 

Silver, 5 

Copper, 50 ¢ 160 

Tron, 10 
Solder for Gold of 750, or 18 carats. 

Gold of 750, 2.00 

Copper, 0.50 °3 

Silver, 0.50 
Solder for Silver of 750. 

Silver, 2 3 

Brass, 1 
Solder for Brass. 

Copper, . 50 
tox 50 100 
Solder for Lead. 

Lead, 2 3 

Tin, 1 ; 
Amalgam of Gold for Gilding on Meta], 

Mercury, 91 to 89 100 

Gold, 9 to 11 
Amalgam of Silver. 

Mercury, 85 

Silver, 15 : 100 
Amalgam for taking Impressions of Seals.{ 

Copper, 

Mercury, 
Amalgam for Silvering Mirrors. 

Tin, 70 

Mercury, 30 100 
Amalgam for Silvering Globes of Glass. 

Mercury, 80 100 

Bismuth, 20 ; 


Amalgam for the Cushions of Electrical 
Machines. 


Mercury, 2 
Tin, 1 4 
Zine, 1 


Among the twenty-three metals that are 
not enumerated in the foregoing list, there 
are several that enter into alloys, but they 
are Without utility in the arts; we should 
not, however, include in the remark, the 
native alloy of Osiniun and Rhodium, which 





T This alloy is extremely important ; it is used fur 
all those purposes in the fabrication of philosophical 
instruments, bor which platinum was formerly applied, 
being superior to it in hardness and color, and yet in- 
oxidable under all the usual circumstances. 


* An extremely useful alloy, navi a degree of elas- 
ticity only exceeded by steel, with all the advantages 
of superior lightness and hardness over platinum ; 
this, and the preceding, are due to Mr. Percival N. 
Johnson, of London. 


+ The cepper and zine ought to be taken in the form 
of brass; for two parts of silver, take one part of brass. 


} This amalgam is hard, and melts at a low heat ; it 
was used by the French police, under the administra- 
tion of the celebrated Fouche, for the — a, 
og resealing the letters that passed through their 

ands. 
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is excessively hard, and is at present used 
for the nibs of metallic pens. 

Care has been taken in the arrangement 
to name those metals first, which enter im 
the largest quantities in the alloy. 





On the Praticability of Alloying Iron and 
Copper. By Daviv Musuert, Esq. 


In perusing, the other day, Dr. Larde 
ner’s third volume on metals,* I met with 
the following unqualified assertion : “ Ag 
to alloying copper with iron, the notion 
not only appears absurd, but unsupported 
by evidence.” As at the present mo- 
ment Dr. Lardner’s publication may be 
considered a text-book of popular instruc. 
tion, such a statement might lead to @ 
settled conclusion that to alloy iron and 
copper is, under all circumstances, im. 
possible. Now the contrary is the fact ; 
und having considered this operation for 
many years, as one which, if happily ef. 
fected, would materially contribute to the 
perfection of many of our mechanical 
contrivances, I hope I shall be excused 
for entering onthe subject somewhat par- 
ticularly. 

In the first place, I see no prima facie 
reason why it should be absurd to expect 
that iron should unite with copper as well 
as it does with other metals. Then as 
to the evidence, I think that most chemi- 
cal works state the fact as a matter of 
course, never doubting the practicability 
of the measure ; and in your own Maga. 
zine, vol. xlix., I find some experiments 
on the union of iren with copper ; which 
shows that the subject has not been re- 
cently altogether overlooked. ‘The un. 
certainty which prevails upon the sub. 
ject arises from the want of accuracy in 
defining the nature and quality of the 
iron which has been the subject of the 
union. Most of the books entirely over- 
look the various states of iron, and fail to 
distinguish whether the subject-matter of 
the experiment was cast iron, or steel, or 
iron in a state of malleability. ‘The same 
remark applies to the experiments of Mr. 
P. N. Johnson as above, who, though he 
states that he effected an union between 
iron and copper, yet leaves it doubtful 
whether the iron was not steel or cast- 


—— 


* “ Manufactures fin Metal, vol. iii. Tin, Lead, Cop- 
per, Gold, Silver, and various Alloys,” p. ek 
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iron instead of pure or malleable iron. 
The well-known affinity of iron for car- 
bon precludes the possibility of malleable 
iron being heated and melted in contact 
with a large dose of charcoal (as was 
the case in his experiments), without its 
passing into the state of steel, or cast- 
iron; so that the experiments of Mr. 
Johnson may be considered as represent- 
ing, not the union of copper with wrought 
or malleable iron, but with cast steel or 
crude iron. Whether or not these were 
examples of a real chemical alloy, or of 
afmere mechanical mixture, may be 
gathered from the following remarks, 
which are grounded on an extensive se- 
ries of experiments. 
ye It had for many years appeared a de- 
sideratum to me to form castings for 
shafts, cranks, levers, beams, &c., of a 
substance jthat should possess the stiff- 
ness of cast, together with the power of 
tension and strength of wrought iron. It 
occurred to me that such a discovery 
would enable the engineer to construct 
more complete and convenient forms (par- 
ticularly in the machinery belonging to 
steam-boats and locomotive engines), 
than he is at present able to obtain from 
the cumbrous forging, turning, and fitting 
of malleable iron. Such an union of 
strength I naturally sought for in a mix. 
ture of iron and copper; and knowing 
that the copper ores of this country are 
principally sulphurets of iron and copper, 
i commenced my experiments by attempt- 
ing the joint reduction of the iron and 
copper. After many failures I so far 
succeeded as to effect a perfect reduc. 
tion into malleable matter of the whole 
contents of any given sulphuret. But 
upon examining the results, it was found 
that a very great uncertainty preyailed 
as to their strength and quality; and I 
soon ascertained that I had only succeed. 
edjin obtaining a _ perfect separation 
fram the ore, of the united products of 
iron and copper. These masses of alloy 
were arranged and classified as follows: 

isi. Ingots of a coppery colored sur- 
face, covered with an exterior blackish 
shale in cooling resembling iron ; break- 
ing with a pale uniform homogeneous 
fracture, and producing an action more or 
less on the magnetic needle. 

2ndly. Ingots with a gray coppery sur- 
face, covered also with an exterior black- 
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ish shale in cooling resembling iron, the 
under surface of a deep red coppery 
color. Fracture specular, and beginning 
to exhibit distinct grains of copper apart 
from the iron, as if this metal had been 
saturated with copper. Small hard and 
bright iron points appeared under the file. 
These ingots were obedient to the mag- 
net. 

3rdly. Ingots with an _ iron-colored 
surface, and coppery tints displayed un- 
der a black thin shale. Hard, and filing 
to a coppery color, mixed with bright 
spots. fracture specular, exhibiting a 
mixture of iron and copper, in which the 
former appeared to prevail. Powerfully 
acted on bythe magnet. ‘The lower sur- 
face cellular and crystallized, resembling 
products of fused steel. 

Though I have divided these products 
into three classes only, yet I obtained 
many intermediate results, the iron pre- 
sent in which I estimated at from 5 to 70 
per cent. of the weight of the copper. 
Beyond 5 or 7 per cent. of iron, no chem- 
ical union took place ; and as the quan- 
tity of iron revived, was in proportion ta 
the charcoal added, so in the same pro- 
portien did the separation of the two 
metals from each other take place. From 
this it was inferred that malleable iron 
(i. e. iron containing the least possible 
quantity of charcoal), would unite and 
form a proper alloy with copper, but that 
steel or cast iron would not do so. ‘T'o 
try the validity of this reasonioning, a 
new series of experiments was instituted, 
having for their object the direct union 
of a portion of copper with iron im vari- 
ous states of cast iron, steel, and mallea- 
ble iron, the general results of which I 
will state as briefly as possible, without 
going into a detail of the various experi. 
ments. 

Pure malleable iron may be united with 
copper in any proportion, until it equals, 
or even exceeds, the weight of the cop- 
per ; the intensity of the copper color in- 
creases, till the quatitias are equal; and 
the fracture then becomes paler, in pro- 
portion as the quantity of iron exceeds 
that of copper. With 50 per cent. of 
iron the alloy possesses great strengih : 
its hardness increases with the quantity 
of iron, but its strength afterwards de- 
creases, and in cutting, it opens before 
the chisel. The loss of strength in pro- 

















portion as iron is added, arises, I ima- 
gine, from the fibre of the copper being 
injured by the very high temperature re- 
quired to fuse the increased quantity of 
malleable iron. ‘The fracture of the in- 
gots thus obtained is always specular, 
with a glance arraggement, which beto- 
kens a tendency to brittleness. 

If steel is fused with copper in the pro- 
portion of one-twentieth of the latter to 
nineteen-twentieths of the former, an in. 
got resembling, and crystallized like, cast- 
steel, will be obtained, but useless for 
forge purposes, and incapable of receiv- 
ing an edge. Not the slightest symptom 
of copper, either on the surface or in the 
fracture, can be perceived, but a very 
considerable increase of hardness may be 
observed. 

When copper is fused with one-tenth 
of its weight of bar steel, an ingot is ob- 
tained which outwardly resembles the 
former, with the radiated linear crystal. 
lization less distinct. But the fracture, 
which is hard and brittle, shows, by mi- 
nute points of copper, the commencement 
of an indisposition, or inability, to further 
union, or alloy, between the two metals, 

Again, when one-fifth of the weight of 
copper is added of steel, an ingot is ob. 
tained, which exhibits, when filed, a _ par- 
tially coppery appearance, of a deep red 
on the lower, and steel bright on the up- 
per surface. ‘he fracture displays a re- 
gular grain, which indicates an intimate 
mixture of copper and iron, apparently 
of greater streagth than in the two for- 
mer alloys. 

When one-third of copper is added to 
the steel, the former scems to separate, 
and sinks in considerable quantities, in a 
soft and malleable state, to the lowest 
part of the crucible. The fracture ex- 
hibits the copper in streaks and knots, 
indicating a decided want of union.* 

White cast-iron, which resembles steel 
in the quantity of carbon which it con- 
tains, affords nearly the same result when 
fused with similar portions of copper ; 
the alloy, however, possesses less strength, 





* Steel, beth English and Indian (or wootz), was al- 
loyed {with copper, in the proportion of two per cent. 
of the latter, by Messrs. Stodart and Faraday, in their 
experiments on the alloys of steel ; but of the value of 
this alloy, they observe, ‘we have doubts.” They 
did not attempt to: produce it in the large way. See 
Quart. Jour. of Science, vol. ix. p. 325, ; and Phil. 
Mag. vol. lvi. pp. 31, 54; vol. lx. p. 371.—Epir. 
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and a greater tendency to disunion when 
the proportion of copper is increased be- 
yond one-twentieth. 

The union of copper with gray cast- 
iron, if at all practicable, must take place 
in very minute quantities ; for in fusing 
5 per cent. of copper along with No. 1, 
or smooth-faced pig iron, specks of deep 
red colored copper were found upon the 
lower surface of the ingot, and similar 
traces were discernible in the fracture. 
With one-tenth the copper became of a 
deep red coler, separated in leaves, and 
attached itself to the outside of the cast- 
iron; and when copper to the extent of 
one-fifth was tried, a solid bottom of cop- 
per was found beneath the cast-iron in the 
bottom of the crucible. 

From allI have learnt on this subject, 
I conclude that copper unites with iron 
in proportion as the latter is free from 
carbon; hence it would appear impossi- 
ble to produce a mixed metal, or alloy of 
copper and iron, by smelting in. a blast 
furnace, in contact with carbonaceous 
matter, an ore containing both these me- 
tals. It is true that we have ores which, 
when. properly smelted, would afferd, at 


propery Stacacu, W ore, 
the first fusion, crude stee), which con- 
tains a minimum dose of carbon, and to 
which might be added as much copper as 
would chemically unite with it, probably 
from 5 to 7 per cent. But this quantity, 
I am afraid, would be too small, to form 
an alloy possessed of the strength and 
power of resistance necessary to make 
cas ings for the purposes already men. 
tioned. 

Though I have clearly established, by 
numerous experiments, the practicability 
of a perfect union of malleable iron with 
copper, in every reasonable proportion, 
yet as this alloy can only be made in a 
close crucible, it is obviously impossible 
to employ it for castings of a considerable 
weight or size. Ido not, however, des- 
pair of overcoming this difficulty, and of 
gaining the object I have long had in view, 
by a different system of alloy, in which 
copper must necessarily form an essen- 


tial ingredient.—[Rep. Pat. In.] , 





SuBSTITUTE FoR Inpico.i— A Company 
has been formed in London for the manu- 
facture of a substitute for Indigo, from 
whose prospectus the following are ex- 
tracts. ‘* The objects of the Company are 
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to encourage the manufacture, and to bring 
jnto general use, the British Substitute jor 
Foreign Indigo; and to dye wool, stuffs, 
eloths, silks, and other fabrics blue or other 
colors (for which indigo is now used), with 
this substitute, in the preparation of which 
@ new and wide field wili be opened to the 
industry of this country.—By the use of the 
substitute, a considerable saving will ac- 
erue to the manufacturer, and the colors 

roduced, such as blues, blacks, greens, 

onzes, browns, and various others will be 
so fast as to resist the action of light, air, 
and friction. The articles so dyed will not 
turn white at the edges or seams, a quality 
Jong sought after, particular'y in stuffs or 
cloths for furnitures and other purposes, in 
which exposure to light and heat is inevita- 


ble, and hitherto has proved destructive of 


their colors. Independently of fastness, a 
brilliancy of color will be produced by the 
substitute, which cannot be attained with 
indigo.” ‘For more than half a century 
‘the first chemists of Europe have directed 
their best energies to the discovery of some 
means by which a perfect and uniform blue 
dye (other than indigo) might be obtained. 

itherto their researches have been unsuc- 
cessful, insurmountable objections present- 


ing themselves in the caustic qualities of 


Prussian blue (the only known substitute) 
in some processes hardening the wool when 
dyed and rendering it difficult to work, and 
in others destroying its fibre. At lengtha 
process has been discovered, for which a 

atent has been obtained, effectually neu- 
tralizing the objectionable properties of the 
component parts of Prussian blue. <A pa- 
tent has also been obtained for the manu- 
facture of the prussiates of potash and se- 
da, rendering thei fit for many purposes 
to which hitherto they have been inapplica- 
ble, whilst they are in every respect, in 
conjunction with certain ingredients, a per- 
feet substitute for indigo as a dye for wool, 
&e. 
extensive experiment, demenstrate this sub- 
stitute in all respects to be equal, and in 
many superior to, far exceeding in brillian- 
ey and durability, any dye obtained by the 
use of indigo. By a new process (also pa- 
tented) the wooi may be dyed either in the 
flock, the fleece, the yarn or skein, or when 
woven into cloth. So also cotton, in skein 
or piece, silks and all organic substances, 
may be dyed with facility of any shade, and 
of a fast and durable color. The manufac- 
ture of hats may be materially improved by 
this discovery, because a most brilliant and 
fast color is produced by using the ingredi- 
ents alluded to in the combination forming 
a black, which will resist the action of light 
and air, elements fatal to indigo. The ma- 
serials of which the substitute for indigo is 





Facts which have borne the test of 





Substitute for Indigo. 





composed, arejin great abundance both in 
England and Ireland, but at present they 
are in most instances wasted.- Their con- 
version into prussiate would provide exten. 
sive employment to that class of society 
(particularly in Ireland) who stand most in 
need of it, viz., the most indigent, as will 
be apparent from the followmg observa. 
tiens. ‘The articles alluded to are blood, 
horns and hoots of animals, bones, fish, cut- 
tings of leather, old harness, and all other 
kinds of animal substance, old woollens, 
the refuse of woollen manufactures, old 
garments, &c. Substances the best calcu. 
lated for the purpose, such as blood, fish, 
&c., are_not rendered less useful by being 
in a corrupt state, for even animal manure 
may be used with some advantage. It is 
well known that in Ireland, the quantity of 
cattle slaughtered for the Government ser- 
vice, for export, and for the supply of eur 
mereantile marine, is very considerable. 
The blood,of those animals is now almost 
all wasted, as well as a great quantity of 
other animal matter forming the offal. ‘The 
same remark applies to many parts of Eng- 
land, where, in numerous instances, those 
really valuable substances are not only un- 


productive of benefit, but entail great ex- 


pense in the very prevention of their being 
productive of injury. Whole cargoes of 
fish are frequently thrown away in conse- 
quence of theircorrupt state. Inconvience 
and loss, therefore, are the least part of the 
argument, as their causes but too frequent- 
ly contribute to engender sickness and con- 
tagious maladies; so that a demand for, 
and consumption of these substances, even 
in a corrupt state, would not only open a 
new source of employment to the poor, but 
woud very materially tend to the salubrity 
of all the principal towns in the United 
Kingdom, freeing them from filth and con. 
tagion. This discovery, therefore, it is sub- 
mitted, ought, if for this reason only, to be 
looked upon in a national point of view, as 
offering, among inferior benefits, certainly 
a new source of employment for the 
indigent classes of this kindgdom, and 
above all, a remedy against the accumula- 
tion of impure matter corrupting the atmos- 
phere of our populous towns. ‘The articles 
combjned with animal substances in the 
preparation of the new dye, are potash or 
soda, acid, and iron. Any object causing 
an increased consumption of the first men. 
tioned article would materially benefit the 
Canadas, and improve the situation of our 
emigrants in that quarter of the world, pro- 
mising as it is at present. But should pot- 
ash become scarce, soda will answer every 

upose in the manufacture of the substitute 
for indigo, and an increased demand for 
that article might advantage the poor both 


















































in England and Ireland, were they to be 
employed in converting salt into soda. The 
same observation applies to a new demand 
for acids, particularly since muriatie and 
sulphuric acids will be principally employ- 
ed in these operations, and they are, almost 
exclusively, the produce of Great Britain. 
In reasoning on the foregoing observations, 
it may be necessary, Ist, To give a state- 
ment of the actual quantity and value of the 
indigo consumed ; 2dly, ‘To compare that 
value with the estimated cost of the substi- 


tute for it; and, 3dly, To point out some of 


the advantages which cannot fail to arise to 
our manulacturers from the use of the sub- 
stitute. As regards the first, reverence be- 
ing made to Marshali’s Statistical Tables, 
it will appear that the average annual quan- 
tity of indigo entered for consumption, from 
1814 to 1831, both inclusive, was 2,438,245 
lb.; that is to say, the quantity remain- 
ing, after deducting the quantity exported 
from the gross quantity imported, will give 
the average prefixed. But the same author 
states, that the quantity thus arrived at is 
not the true measure of consumption, since 
the stock on hand and in bond at the com- 
mencement of this era has been gradually 
decreasing. The average quantity con- 
sumed in Great Britain may, from these 
data and corroborating information, be 
taken vt three millions of pounds per an- 
num. The prices of the eighteen years ag- 
gregated give— 


s.- d. s. d. 

For low qualities, =... 6 wa 4 
And for fine qualities, 178 2 204 «0 
231 9 279 4 

231 9 

Stl 1 


leaving, as a result from the general ave. 
rage of the eighteen years, a medium price 
of 7s. lid. per Ib. The price of indigo is 
not lower than it was in 1831; whilst the 
manufacturers are now induced by experi- 
ence to employ the finer description of in- 
digo, finding their advantage in so doing 
exceeds economy in price. Butas the valu- 
able tables alluded to cannot extend to a 
perfect computation of the relative propor- 
tions of fine, middling, and low qualities, a 
mean price of 5s. per |b. will be assumed 
in the following observatious, at which price 
the value of the indigo annually consumed 
would amount to £750,000. As regards 
the second and third remarks, it may only 
be necessary to state that the cost of the 
substitute need never exceed an average of 
2s. per Ib. It would thus produce an an- 
nual saving of £450,000, independently of 
the?material consideration,'that the gross 
amount of cost, £300,000, for the manufac- 
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ture of thesu bstitute, would be expended on 
what is now wasted in this country, and in 
the labor of its poor inhabitants. The sav- 
ing in the cost of the dye would enable the 
manufacturer to increase the wages of his 
workmen, or to sell the articles he may pro- 
duce at a lower rate than those persons can 
who may continue to use indigo. The bene- 
ficial consequences would soon be felt in 
foreign markets, where English woollens are 
affected by a tariff on their declared value 
or cost of production, as in the United States 
of America, South America, Mexico, Hayti, 
and in some parts of the continent of Eu- 
rope. There the British manufacturer 
would be enabled to undersell the woollen 
manufacturers of Germany, &c.; and this 
observation applies equally to cotton and 
other articles. At present the woollen ma- 
nufacturers of Germany are underselling 
the British, in consequence of their pur- 
chasing indigo equally low, and procuring 
labor at a more moderate rate. In Ireland, 
formerly, an extensive manulacture of 
woollens was carried on; now, the greater 
part of those establishments are closed ; 
but with capital (not large), and the advan- 
tages provided by the substitute for indigo, 
they might be put into a state of activity, 
giving to the population what chiefly they 
require—employ ment, to render them as in. 
dustrious, peaceable, and contented as any 
subject in his Majesty’s dominions. ‘The 
subject is open to another important re- 
mark: Indigo is an article liable, in the 
event of war, to an immediate and a very 
considerable rise, by reason of an increased 
value of gold and silver, the increased 
charges for freight, insurance, and commis- 
sions, consequent thereto; whereas, the 
price of the principal ingredienis in the sub. 
stitute for indigo weuld, in all probability, 
be decreased by the contingency becoming 


yet more abundant, in consequence of the 
extension of the Governinent contracts for 
salted provisions. The Government of 
France, under the Emperor. Napoleon, of- 


fered a reward of one miilion of franes to 
the person who should discover a substi- 
tute for indigo in dyeing weollens, That 
offer cannot now be made available; but 
the King of the French takes a lively inter- 
est in this discovery, and would desire to re- 
serve its advantages exclusively for France. 
Samples of wools and c!otls dyed by this 
new process were exposed at the late pub- 
lic exhibition in Paris, and orders have 
been issued by the French Government to 
prepare with it cloth for the clothing of part 
of the French army. Samples of these 
cloths, and of wools dyed on the new plan, 
are now in London, and may be inspected 
at the Company's Office; as also samples 
of cloths and stuffs dyed in London, at 
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Messrs. Green and Whitelieads. Among 
these specimens are some literally worn 
threadbare—the color still as fresh as when 
first dyed. 
economy, let it be observed, that, in using 
the subsiute for indigo, one pound of it will 
dye ajlarger quantity ef material than the 
dike weight of indigo.”—([ Edinburgh Quar- 
terly Journal! of Agriculture. ] 





{From the Journal of the Franklin Institute ] 
Report of the Committee on Science and 
the Arts, of the Franklin Institute, on 
., Mr. J. K. Sinith’s Self-Acting Brake 
Sor Railroad Cars. 


‘ That this invention consists in a rod, 

or slide, attached to the front part of the 
frame of the car, which is pressed in 
whenever the car comes in contact with 
the, one before it; the motion of this 
slide brings the brakes into contact with 
the wheels, by means of a suitable ar- 
rangement of levers, or by a chain pass. 
ing around a pulley. As soon as the 
contact of the car ceases, the brake is 
freed, either by its own weight, or by a 
spring. 

As Mr. Smith claims the principle of 
acting upon the brakes by the contact of 
the cars, and has proposed several dif- 
ferent modes of effecting this, it is un- 
necessary to describe any particular ar- 
rangement. 

Tie principal advantages of this in- 
vention are, that it will relicve the en. 
gine from the pressure of the train, wnen 
about to be stopped, and wiil prevent the 
hinder cars from rushing upon those in 
front, shouid their speed be suddenly 
checked by any casualty, and may thus 
prevent the lamentable effects with which 
these accidents are frequently attended. 
It occurred to some members of the com. 
mittee, that these brakes might produce 
an unpleasant jerking when starting or 
stopping, and when travelling over a 
curved or an undulating road; but they 
are informed that several of them have 
been in use upon the Little Schuylkill 
Railroad for some months, and that no 
such unpleasant effect has been expert. 
enced. ‘There is, however, one difficul- 
ty attendant upon the use of this contri- 
vance, for which no remedy has been 
Suggested. Whenever it becomes neces- 
Sary to back the train, all the brakes 
must be thrown out of gear, and the time 


‘To revert to the question of 
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consumed in this operation may be of the 
greatest importance at a critical juncture. 
Notwithstanding this objection, the com- 
mittee are of the opinion that the use of 
this brake will tend to diminish the dan- 
ger of railroad travelling, and they would 
recommend a trial of it to those who are 
concerned ia that mode of transporta- 
tion, believing that it will be found wor- 
thy of their attention, both in a benevo- 
lent and profitable point of view. 

By order of the committee. 

Wititam Haminron, Actuary. 
August 15ih, 1835. 





[From the American Railroad Journal.} 

Lone LEVELS, Wirn StTEeEEr GRADES, in 
preference to a more uniform distribution 
through the whole line of the elevation to 
be overcome, appears to be the opinion of 
several of the most eminent Engineers in 
Great Britian. 

We publish to-day several extracts from 
an examination before the House of Lords, 
of Mr. Vignoles, Mr. George, and Mr. Ro- 
bert Stephenson, Mr. Henry R. Palmer, Mr. 
H. H. Price, and Dr. Lardner, in relation 
to the most judicious Grades fora Rail- 
road. ‘There appears to be but one opinion 
amongst them onthe subject, which can- 
not be better expressed than in the lan- 
guage of Mr. Vignoles, in reply to the 
question, ‘Do you prefer the course of 
concentrating the inclination?” which is 
as follows, viz. ‘it ts far better to keep the 
line as flat as possible, for a great length 
of time, and concentrate your power by 
having a stationary Engine, or an assistan* 
Engine, to overcome it,”—(the inclination. ) 

We annex some remarks on the Lon- 
don and Brighton Railway, together with 
a table of Gradients of Mr. Gibbs and Mr. 
Stephenson, which differ materially in the 
distribution of the Grades. 

We are indebted to Mr. G. Ralston, of 
Philadelphia, now in London, for these and 
other favors, for which he will please 
accept our thanks. 


Remarks on the two proposed lines of Rail- 
way to Brighton. 


Two lines of Railway to connect Brigh- 
ton with London have been proposed 
separately by Mr. Gibbs and Mr. Stephen. 
son. 







































Mr. Gibbs’ line terminates at one point 

in London by the Croydon Railway, and at 
another by means of the Southampton 
Railway ; Mr. Stephenson has subsequent- 
ly, in his proposal for a Brighton Railway, 
fixed upon nearly the whole of Mr. Gibbs’ 
line, but has adopted a different principle 
in planning his gradients. 
‘« The grand§point of difference in the two 
limes is, that the gradients of the one, 
namely, Mr. Stephenson’s, have the several 
rises and falls distributed over their whole 
length, whereas Mr. Gibbs has concen- 
trated the rises and falls on his line in a 
few points, in order to obtain throughout 
the rest of the line either levels, or planes 
of such slight inclination, that practically 
speaking, they may be considered level. 

The tollowing table of the gradients on 
the two lines, will show that Mr. Gibbs has 
almost entirely confined his ascents and 
descents to three short planes, while Mr. 
Stephenson has distributed nearly the whole 
of his over 33 miles, with an inclination of 
1 in 330. 


Table of Gradients. 


Mr. Gisss’ LIne. 
Miles. Chains. | Feet per Mile. 


Bi 56 Level. 
7 10 1 in 1002 5d 63 
65 18 1 in 1188 44 
5 0 1 in 1028 5 2 
3 36 lin 114 46 3 
2 31 lin 107 49 4 
3 5 1 in 2138 2 6 
2 31 lin 1ll 47 8 
5 0 1 in 1289 4 9 
Mr. STePpHeENsoN’s LIne. 
Miles. Feet per Mile. 
15 1 in 1100 4 9 
o} 550 ll 7 
33 330 16 0 


It is well known to al! those who have 
attended to the progress of Railways in this 
country, that the question as to what des- 
cription of gradient is best adapted for the 
transit on Railways, has excited the midst 
anxious interest in the scientific world and 
amongst Engineers. 

Accordingly we find that the Committee 
of the House of Lords on the Great West- 
ern Railway Bill, has received important 
evidence from various Engineers upon this 
amongst other topics which engaged their 
attention. 

From the evidence adduced before this 
Committee, the following extracts are 
taken. 

It is unnecessary to comment upon these 
extracts, which contain the recorded opi- 
nions of some of the most eminent Engi- 
neers in this country, and their opinions 

® Vi. 21™ 
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are of so recent a date that they must be 
supposed to express the result of their 
matured judgment and experience up to 
the present time. a 


Mr. George Stephenson in evidence on 
the Great Western Railway Bill. July 
Ist, 1835. 


Question. With the exception of the 
Box Tunnel, you know of no [Railroad of 
such an extent with such advantageous 
levels ? 

Answer. I do not. 

Question. With reference to the ineli- 
nation of the Box Tunnel, in your judg- 
ment, is it advisable to select a point where, 
by making a steeper inclination upon @ 
short line, you can regulate the rest of the 
levels upon the line advantageously ? 

Answer. It is always the plan I have 
adopted in all the works I have been con- 
cerned in. 

Question. Was that the reason you 
adopted the short plane on the Liverpool 
of a mile and a half, where you have one 
in ninety-six on the one side, and one in 
ninety-eight on the other ? 

Answer. It is about ninety on the other. 

Question. Did you select those inclina- 
tions in preference to spreading it over 
a larger surface of your Railway ! 

Answer. I did. | 

State your reasons for doing it. 

Answer. To allow the engines to bring 
the heaviest loads possible to the bottom of 
the inclined plane, by having an assistant 
engine to get up the load ; but if I had dis- 
tributed that inclination over a longer 
length, the engine could not have got up 
that long incline, and it is too long to have 
an assistant engine. 


Mr. George Stephenson. July 2nd, 1835. ' 


Question. Is not the expense of the 
repair of the engines very much in propor- 
tion to the gradients upon the line ? 

Answer. It is. 

Question. And the difficulties they have 
to overcome ? 

Answer. Yes. 

Question. And therefore you think it 
better to have a steeper rise at one place, 
to be worked by a supplementary engine, 
or a fixed engine, than to give worse gra- 
dients throughout the line ? 

Answer. That is my opinion. 


Mr. Vignoles in evidence on the Great 
Western Railway Bill. July 13th, 1898. 


Question. Is 1 in 107 a very bad plane? 
Answer. No; it appears scarcely a rise 
to the eye of a common observer; it is a 
plane that requires great additional power, 
and it is better to concentrate the power in 
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one spot than expend it upon long inclina- 
‘tions over a greater space of ground. 
"Question. Do you prefer that course of 
concentrating the melination ! : 
Answer. Most undoubtedly ; it is far 
better to keep the line as flat as possible 
for a great length of time, and concentrate 
your power by having a stationary engine, 
or an assistant engine to overcome it. 


_Copy of a Report by Messrs. Stephenson 
and Palmer. 
s*To the Directors of the Great Western 
Railway Company: 

‘¢Gentlemen,—in reply to your inquiry 
relative to our investigation of the proposed 
line of Railway between London and Bris- 
tol, in which you particularly refer to the 
practical construction of the work, aud the 
working of it by locomotive engines when 
completed, and whether Mr. Brunel had 
taken our opinion before he made the se- 
lection between the two inclinations at 
Box; we beg to state that we have exa- 


mined the whole of the important parts of 


the proposed line, and consider it judi- 
ciously selected, not only as regards the 
execution, but also the working of the line 
when executed: and that Mr. Brunel did 
take our opinions upon the two planes at 
Box. 

¢ Our advice to him was that he should 
select the shorter and steeper, as by con- 
centrating the rise in one point, with a 
practicable length for working either by 
stationary or assistant locomotive engines, 
he reduced all the remaining inclinations 

mn the line to the present favorable 
amount. And we beg in addition to this 
to state, that many lines with planes of si- 
milar or greater length have been executed, 
and are now working efficiently, and that 
no difficulties in the execution of the work 
gan be anticipated. 

“The levels of your proposed line are 
‘undoubtedly superior to those of the South- 
-ampten, or the Basing and Bath, or of any 
other extensive line with which we are 
acquainted, and are therefore better adapt- 
ed to the working of the locomotive en- 

ines, both as regards economy and expe- 
ition, 
‘* We are, gentlemen, 
* Your obedient servants, 
“Georcre STEPHENSON, 
“ Henry R. Pater. 
* London, March 31st, 1835.’ 


Mr. R. Stephenson in evidence on the 
Great Western Railway Bill. July 8th, 
1835. _ . 


Question. Is there more than one way 


of working a Stationary Engine? ©’ 
, Answer. 


Yes. 
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Question. Are those different methods 
attended with difficulty ? 


Answer. No; I hive seen them all act 
very efficiently. 
Question. I do not know“whether you 


remember the alternative suggested, instead 
of that Box Tunnel, with a rise of 1 in 107 
for two miles and a half? 


Answer. Yes. 

Question. It was 1 in 383 for nine 
miles ? 

Answer. About that. 


Question. Which do you prefer? 

Answer. I prefer the concentration of 
the inclination. 

Question. What do you gain by the 
concentration of the inclinaticn ? 

Answer. You apply a fixed Engine to 
that to which it is more applicable, and it 
is more eeonomical upon that inclination ; 
and you make the remainder of the. dis. 
tance extremely favorable for the operation 
of Locomotive Engines. 

Question. What do you gain by it in 
point of power ? 

Answer. Very great economy of power, 
and you save a great deal of wear and tear 
in the Railway. 

Question. Where the proportion of that 
inclination is two miles and a half, and the 
rest of the line such as you have described 
it, do you gain in point of speed also? 

Answer. Yes; but the principal saving 
is economy. 


Mr. R. Stephenson in evidence on the 
wy Western Railway Bill. July 10th, 
1835. 


Question. Have you any knowledge of 
the Tunnel at Box Hill, except what you 
have derived from Mr. Brunel? 

Answer. As tothe cost of making the 
Tunnel [ cannot give an opinion. 

Question. Do you know any thing of 
the country at that spot, so as to judge of 
the expediency of making a tunnel or not 2 

Answer. No; I treat it as an abstract 
questioa. 

Question. 
you proceed! 

Answer. In preference to an inclination 
of six or eight miles at sixteen feet in a 
mile, 1 prefer a Tunnel; but I would not 
make a ‘Tunnel in other cases to avoid an 
inclination ; it is made here to enable the 
common engine to accomplish the journey 
upon the rest of the line. 


Tell me the data upon which 


Mr. H. H. Price in evidence on the Great 
Western Railway Bill. July 7th, 1635. 


Question. With reference to the Box 
Tunnel, de you approve of the method we 
have heard so much of, namely, the con- 











centration of the steepest inclination upon 
one spot? 

Answer. Yes; I stated that opinion to 
Mr. Brunel when I first met him at Stroud, 
after the plans were deposited. 

Question. That is not an opinion you 
have taken up lately ? 

Answer. No. 

Question. What is the advantage gained 
by that concentration ? 

Auswer. ‘That you may apply assistant 
power to overcome the elevation of the 
country at one poiut, instead of spreading 
it over a greater space of the line. 

Question. What is the result if you do 
not apply assistant power ! 

Answer. They carry lighter loads, or 
they go at a smaller speed. 


Question. Or—is there not another al- 
ternative 2 
Answer. You muy have a fixed engine. 


Dr. Lardner in evidence on the Great 
Western Railway Bill. August 6th, 1835. 
The artifice used in forming the Great 

Western Line (and a very good one it is) 
consisis in concentrating the greatest rise 
in both directions upon one spot, and by 
that means obtaining a more uniform level, 
and so far as that goes it is a great ad- 
vantage. 


Mr. R. Stephenson in evidence on the 
Southampton Railway Bill. June 25th, 
1834. 


Question. Is it an object also to get the 
best levels that can be got? 

Answer. Of course It is. 

Question. If the level in such a Railroad 
as this, is such, that there are fifteen miles 
in going up to the summit of J in 300, 
would you consider that as an inconvenient 
rise, if you could avoid it? 

Answer. If I could avoid it, certainly. 

Question. Would you prefer lessening 
the inclination, and having a short part 
where the inclination should be so much 
greater as to require the assistance of an 
Engine. 

Answer. 
piece. 

Question. Upon the Liverpool and Man- 
chester you have two inclinations of one 
in eighty-six and one in ninety-six ? 

Answer. Yes. 

Question. Was that mode of construc- 
tion adopted with a view of encbling the 
engines to act with all their full power up 
to the rest of the line, and to have the 
assistance of stationary engines at that 
point ? 

Answer. That was the object. 

Question. I believe you consider that an 
inclination of 1 in 240 diminishes half the 
power? 


I think I would prefer a short 


Degree of A. M. conferred on a Practical Mechanic. 347 


Answer. Yes, thereabouts: it has been 


taken at 300, but I think 1 in 240 is mere. 


correct. 

Question. Should you consider it de- 
sirable to construct a line of Railroad with 
fifleen miles with an inclination of 1 in 300, 
or should you preter « shorter length of a 
steeper inclination ? 

Answer. I should prefer the short ineli- 
nation, if the other levels that were obtained 
by that means were good levels. 

Question. If by making a steep inclina- 
tion for a short distance of two or three 
miles, you could lessen the inclinations 
upon the general line, so as to enable the 
locomotives to carry a weight nearly to the 
extent of their power, you would consider 
that a preferable mode ? 

Answer. Yes, [ would; it is impossible 
to give a general answer to that question ; 


I should be guided by the circumstances of 


the case. 

Question. Supposing you could form a 
line in which you might go with an in- 
clination, where instead of diminishing the 
power of the engines one half, it was not 
diminished one quarter, but when they ar. 
rive at a particular point, they might re- 
quire the assistance of another engine, be- 
cause it dimimished the power two-thirds, 
would you prefer the |line upon which the 
diminution of the power of two-thirds was 
only for a short distance, and where the 
rest of the line gave three-fourths of the 
power! 

Answer. I think I would. 

Question. (By a Lord)—Might net there 
be other circumstances which would ren: 
der the other line the best? 

Answer. I merely speak as an Engineer 
generally upon the subject. I cannot at all 
speak as to any local difficulties that may 
arise; speaking as an Engineer, I would 
prefer a long line, upon, which an engine 
could operate to its full power with a short 
inclination when an assistant engine was 
wanted. 





us- It is with real pleasure that we lay 
before our readers the following statement 
in relation toa gentleman, a practical me- 
chanic, whose merits are, nevertheless, duly 
appreciated by the learned gentlemen who 
preside over one of our most respectable 
and flourishing Colleges. 

Ts confer, in this instance, is as truly 
honorable as to receive; and itis an evi- 
dence—of which we hope to see many simi- 
lar instances—that true merit, even when 
found in the work-shop, wil! find its proper 
station amongst intelligent and virtuous 


mer. 
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* cis, indeed, a misfortune that there have 
been so few instances in which laboring 
men, although possessing talent of the first 
order, have had the opportunity in early life 
to acquire ihe necessary taste for study and 


learning ; and the firmness in middle age, 
when the cares and perplexity of business 


engross their attention, to devote their lei- 
sure moments to such reading as will natu- 
rally lead them to merit such a mark of dis- 
tinction, from such an institution, as that re- 
corded in the following paragraph from 
the Albany Evening Journal. It is not that 
Jaboring men, or mechanies, are naturally 
less talented than men of wealth ; nor would 
they be, as a body of men, less competent 
than men of wealth, to acquire similar 
marks of distinction, if they possessed in 
childhood and youth, the opportunity of ac- 
quiring a taste and habit for study. 

ft will hardly be asserted, we imagine, 
that a greater number in proportion, of the 
wealthy than of the poor, would become 
learned and wise, if all enjoyed similar ad- 
vantages. It isa truth, which requires no 
proof, that the man, who, from the humble 
and obscure walks of life, becomes distin- 
guished for learning, virtue, and mora: 
‘worth, gives evidence of more talent, and 
more merit, and is entitled to greater respect, 
than a man enjoying all the advantages of 
early instruction, fand intelligent society, 
which is afforded in almost all cases by the 
possession of wealth. It will not, therefore, 
we apprehend, be denied, that the gentle- 
man, who is the object of this, not only hon- 
orary, but honorable, A. M., who has proba- 
bly earned it by a constant, and judicious 
devotion of those hours of leisure to read- 
ing and intense study, (which, by many ef 
the journeymen and apprentices of his, as 
well as most other trades, and laborious 
callings, are too often spent in idleness, vice, 
or dissipation,) is entitled to great praise and 
commendation; nor that his example is 
werthy of universal adoption by young men. 

it could only be by this, above all praise, 
honorable mode of spending his hours of 
relaxation from labor, that constant and un- 
remitting daily labor to which every man, 
who has a family to support, without a for- 
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tune, must submit, that he could have quali- 
fied himself to merit, and if a modest man, 
to receive such a notice from such an Insti- 
tution. 

The Evening Journal says :— 1 

* At the late Union College commence- 
meat, the Honorary degree of A. M. was 
conferred upon Joun Parrerson, of this 
city, a JouRNEyMAN Printer, whose math. 
ematical attainments richly entitled him to 
that distinction. Mr. Patrerson, who 
served his apprenticeship at Buffalo, came 
to this city some twelve years ago, where 
he has sinced worked, and is still working 
as a journeyman. He is now one of the 
best practical printers in the Union. By 
devoting those hours which most of us idle 
away, to severe study, Mr. Parrerson has 
not only stored his mind with useful gene- 
ral information, but acquired a knowledge 
of Mathematics which has won for him a 
Degree from one of the most reputable 
Colleges in the Union. In addition to all 
this, with a family to support from his 
earnings, Mr. Parrerson has garnered up 
about $3000, the fruits of patient toil and 
economy.-—Such an instance of industry 
and frugality, combined with high intellect- 
ual aspirations, is worthy of the palmy days 
of Rirrennouse and FRANKLIN.” 


In addftion to the above, we find in the 
Buffalo Journal, the following highly hono- 
rable compliment, which establishes beyond 
question, the real worth and sterling merits 
of this gentleman. 

Few men, very few indeed, who establish 
whilst apprentices such a character, and 
carry with them into after life the affection 
of their teachers and masters, fail to be- 
come, not only respectable, but honorable 
members of society. 

The Editor of the Buffalo Journal says: 

*“ We copy from the Albany Evening 
Journal the preceding extract, with the sim- 
ple remark, that Mr. Patterson, the recipi- 
ent of the College honor, was an appren- 
tice to the proprietor of this paper, and one 
of the most industrious and praiseworthy 
young men we ever knew. At his advance- 
ment, both in wealth and honors, none 
more heartily rejoice than ourselves.” 

Who would not prefer such an enviable 
distinction, to that of being, what so many, 
at this day, called honorable men, strive to 
be, leading and prominent politicians ? Who, 
we ask, would not rather be thus compli- 
mented by those who best know their worth; 











and by honest industry merit such a mark 
of distinction from such an Institution, than 
to see ‘“‘ Hon.” attached to his name, in con- 
sequence of being selected—by whom ?—not 
by the mass of intelligence in the commu- 
nity ; but, in most cases, by a few men who, 


at least expect, if they have not been promis- 
ed, some office or station of honor, or profit, 


for their disinterested services in thus mak- 
ing him an honorable man? Reader, are 
we not right when we say, that there is 
more real merit in being an Honest, than, 
when thus acquired, in being an honorable 
man? | 

Who, permit me now to ask, that de- 
votes his early life to habits of industry and 
study; who that acquires habits of read- 
ing, of deep thought, and of serious reflec- 
tion when young; and devotes his leisure 
hours, in middle life, in a proper manner, 
may not look forward with confidence, nay, 
with almost certainty, to similar marks of 
distinction, and to equal respect? No youth, 
however, need anticipate such a result, who 
is not attentive to the wishes of his em- 
ployer ; honest, industrious, virtuous, and 
studious ; but with these traits of character 
and ordinary prosperity, every one may ob- 
tain them. 

Permit me, then, young meu, to urge you 
onward in habits of indust: yand economy ; 
and studious devotion of your leisure hours 
to books—books of real utility and not ot 
fancy—then may you, in after life, also be 
honored with an A. M. 





The following excellent article in relation 
to ‘* Apprentices’ Libraries,” and the manner 
in which apprentices ought to spend their 
leisure time, is from the Buffalo Com- 
mercial Advertiser. It contains advice 
which, if duly appreciated, will be the 
means of making many a wise, happy, and 
affluent mechanic, in that “City of the 
Lakes,” which but a few, say twenty years 
since, had scarcely «a mechanic to boast of ; 
whilst it nowjnumbers its — thousand in- 
habitants, and will soon vie with many of 
the Atlantic cities. 

APPRENTICES’ Lisrary.— As the long 


winter evenings are approaching, when 
time and business afford an opportunity for 
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improvement in the intellectual resources 
of the numerous apprentices of our city, 
we would call their attention to the Society 
which has been established for their es- 
pecial benefit. By the liberality of eur 
citizens, a respectable library has been col- 
lected, which, were its benetits properly ap- 
preciated, would effect a great change in 
the moral and intellectua) condition of many 
apprentices who ure wasting their time in 
worse than useless amusements, which 
have a tendency to vitiate their habits and 
ruin their characters. Let them but employ 
the moments now dissipated in i lleness, in 
the reading and discussion of works of a 
practical character, and they would acquire 
a fund of useful information, wh ch, in after 
life, would be of incalculable worth in all 
their relations with the world. Youth is 
the time —the only time — which may be 
properly set apart for this object; and if it 
be squandered with impunity, in future 
years, lasting regret will come over the im- 
provident, and they will in vain recall to 
their minds the many opportunities lost, 
which might have advanced their happiness 
and their respectability among their fellow 
men. In a city like ours, a thousand at- 
tractions present themselves to the young, 
and if they give way to the indulgence of 
their curiosity in one point, they may in 
another, until wholly absorbed in the grati- 
fication of present propensities, without 
once thinking of the future, or the results 
which flow from an early compliance with 
their own inclinations or the entreaties of 
others. Let them adopt the principle of 
total abstinence from all useless amuse- 
ments, and only indulge in those from 
which some practical good will result, and 
a mighty change would be wrought among 
them, which would be felt throughout the 
mechanical portion of community. 





Tue Art oF Printinc.—The folllowing 
article, in relation to the discovery and pro- 
gress of the art of printing, cannot but be 
interesting to most of our readers. 

According to it, it is 405 years since the 
art of printing was first discovered—the pro- 
gress of the art was, however, almost im- 
perceptible for nearly a century—and even 
until within the last fifty years its progress 
was very gradual. 

At the present time, however, it would 
seem to be making rapid strides. Ten years 
ago, 24 to 2,800 pages per hour, of this Mag- 
azine, would have been a great day’s work 
for a man and boy—whereas, with the pre- 
sent facilities and improvements, we can 
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now print, with one man and two boys, 24 to 
32 thousand pages in the same time, with 
much less labor and fatigue. 

We shall, at an early period, give a more 
minute description of the improvements by 
which this wonderful performance is effect- 
ed. At present we will merely observe, 
that it is done on a registring machine, 
which prints both sides of the sheet before 
it leaves the pres® and which is driven by a 
Rotary Steam Engine, which makes more 
than five thousand revolutions per minute ! 

Tue Arr or Printine.—On the tenth 
and eleventh days of July, it is customary at 
Haarlem, occasionally to celebrate a festival 
incommemoration ofthe invention of typo- 
graphical printing: alledged to have been 
made by John Lawrens Koster of that place 
in the year 1430. Although it is certain 
that the Chinese and Japanese, about a 
thousand years before the Christian era, un. 
derstood and practised the art of printing 
from carved wooden tables, (called techni. 
cally xylograhic printing,) yet it is equally 
certain that the Europeans had no knowl- 
edge of the existence of this art among the 
Chinese and Japanese until the beginning of 
the sixteenth century. It was not until 
about the year 1498, that Vasco de Gama 
discovezed the route to the East Indies by 
sea; andit was from the navigators who 
succeeded him, that the first correct ideas of 
the state of the arts in China were obtained. 

The honor of having given birth to ty- 
pographical printing, or printing with move- 
able types, is claimed by three cities, Haar- 
Jem, Strasburgh and Mentz. It is perhaps 
not very material to decide between them. 
The Dutch consider the question proved be- 

ond dispute in favor of Koster. Many of 
sadn impressions have been discovered, 
and are now to be seen: and Scheltema and 
Konings, have, it is thought, shown conclu- 
sively, as late as 1823, that these impres- 
sions were made with moveable types. 

It is now 405 years since Koster’s genius 
produced this useful art. What wonders 
has it not already accomplished, and does it 
not promise to accomplish! ‘The press has 
been called, and not inaptly, “the lever 
which moves the World.” What revolu- 
tions in the political and moral world have 
not been effected by it! With it is inti- 
mately connected, and to it do the free of 
all nations, in a greater or less degree, owe 
the liberties and privileges they enjoy. The 
rich legacy left by John Lawrens Koster has 
descended not only to the Hollanders, but to 
the inhabitants of the whole civilized world ! 
civilized, did we say; nay, even the unci- 
vilized nations of the ‘earth are beginning to 
reap its benefits. 
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We copy the following remarks from a 
little work on the fine and useful arts, lately 
published by M.S. Perry,M. D. We think 
they will prove interesting to those of our 
readers who are not acquainted with the 
facts here detailed. ‘* Koster, called also 
Lawrentius, went to walk in a wood near 
the city, as was the custom of the opulent 
class ; once, when there, he began to cut 
some letters upon the rind of a beach tree, 
which for fancy’s sake he afterwards set and 
arranged in order, and put the words upon 
paper with their keels up, and so impressed 
and printed on paper one or two copies, as 
specimens for his grandchildren to fdllow in 
writing. This having happily succeeded, he 
meditated greater things, as he was a man 
of ingenuity and judgment; and, first of ali, 
he invented, with his son-in-law Thomas 
Pieter, a more glutinous ink, because he 
found the common ink would sink and 
spread. And then lhe formed whole pages 
of wood, with letters eut upon them. Lau- 
rentius was aman of fortune, and held alu- 
crative office under government. He com- 
menced printing with wooden blocks or 
plates, on which he engraved or carved the 
words for several small volumes. He em- 

loyed several workmen, among whom were 
ine Geinsfieiche. Geinsfleiche communi- 
cated the art to his younger brother, named 
Gutenberg, an ingenious mechanic, -who 
lived at Strasburgh. After having stolen a 
part of his master’s apparatus, Geinsfleiche 
went to Mentz, his native place, and com- 
menced printing about the year 1440. He 
was assisted with money at first by John 
Fust, Faust,or Faustus ; and afterwards he 
entered into partnership with him and his 
brother Gutenberg. 

The two brothers united their endeavors 
to invent a font of metal types with cut fa- 
ces ; they succeeded after many years, and 
in 1450 a part of the Bible appeared from 
their press. ‘The partnership between the 
brothers and Faust was dissolved in 1455. 
Faust continued the business, and took one 
of his servants, Peter Schoeffer, into part- 
nership. In 1556, Schoeffer cbinpietcd the 
invention of metallic types by casting them 
with faces; he likewise cut matrices for 
the whole alphabet, with which Faust was 
so much pleased that he gave him his only 
daughter in marriage. 

The story of the Devil and Dr. Faustus 
originated from the following circumstance. 
Faust had printed a beautiful edition of the 
Bible, which was an exact imitation of the 
best manuscript. He took a number and 
went to Paris, where he at first sold them 
for six and then. for five hundred crowns 
each... At last he lowered his price to thirty 
ill each, and all Paris was perplexed at 
the number of copies produced, and their ex- 
act uniformity. They accordingly believed 
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that Faust had made a league with the Devil, 
‘and he was accused of being a magician. 

A knowledge of the art was soon obtained 
in Rome, and the Roman type was intro- 
duced in 1467. 

In the reign of Henry the Sixth, R. Tour- 
neur and William Caxton went to Haarlem 
to learn the art. These gentlemen persua- 
ded Corsellis, an under workman, to go to 
England, and a press was set up at Oxford 
inthe year 1471. The first book printed in 
the English language was the History 01 
Troy, translated from the French by Wil- 
liam Caxton. Ireland was one of the last 
European countries into which the art of 
printing was introduced ; the first work ex.- 
ecuted there was in 1551. Printing was 
practised in Mexico about the year 1069.— 
The first printing press in the United States 
was established by Stephen Daye, at Cam- 
bridge, in 1639; William Bradford com- 
menced printing in Philadelphia in 1687.” 








Mecuanicat Lecrures.—It is of vast 
importance to the rising generation of me- 
chanies that they should enjoy the advan- 
tages of Mechanical and Scientific Lectures. 
One of the objects of this work has been, 
and is, to contribute to the instruction of 
those young men, who, like its publisher 
and editor, commenced their career as an 
apprentice, and rely upon their own hands 
for success in life; and therefore we take a 
deep interest in the extension of such ad- 
vantages to young mechanics generally, as 
will enable them to become intelligent, vir- 
tuous, and worthy members of society, and 
an honor to the mechanics of our country. 

Entertaining these views, and feeling it to 
be the duty of every community to encour. 
age, and aid, the young men amongst them 
who desire instruction, we were surprised 
to see a notice in the New-Jersey Freeman, 
‘published at Elizabethtown, N. J., of which 
the following is an extract: 

The Committee of the Young Men’s 
Mechanic Philosophical Class give notice to 
its members that the Lecture expected on 
Tuesday. eVening will not be delivered.— 
They regret to be compelled also to inform 
the class, that a suspension of the Rev. J. 
T. Halsey’s course of Lectures is rendered 
necessary, because of their inability to pro- 
cure a convenient room sufficiently large to 
accommodate all who wish to attend. The 
room in which the meeting of the class 
have heretofore been holdep will not con- 
tain more than a third part of the young 
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mechanics desirous of attending this course, 
and an application for the only suitable 
room in the town has been unsuccessful. 
The Committee would take this opportunity 
of publicly expressing their thanks for the 
generous offer of the Lecture Room belong- 
ing to the Second Pres. Church, which, 
however, on account of many objections to 
the occupation of that place for such a pur- 
pose, they thought it adviseable to decline. 
They, nevertheless, confidently indulge the 
hope, that the liberality of an enlightened 
public and particularly of those gentlemen 
who feel a lively concern for the improve- 
ment and weifare of the young men of Eli- 
zabethtown, will not suffer the “ Young 
Men’s M. P: Class,” comprising over a 
hundred of the young mechanies of the 
town, to be deprived of the benefit of the 
course of Lectures which Mr. Halsey has 
kindly offered to give gratuitously, for the 
want of a proper and a comfortable place 
in which to assemble. 

Fenwick T. Wi Liiams, 

Mosrs H. Oapen, 

Witiram S. THompson, 

Manton Mutrorp, 

Committee.” 

We indulge the hope that these young 
men will not Le deprived of the benefit of 
the liberal offer of the Rev. Gentleman; and 
that the citizens of Elizabethtown will 
speedily provide a suitable, and convenient, 
room for their accommodation. 

We would also say a word to the young 
gentlemen in whose behalf we have written 
these remarks—yet, as nothing cf our own 
could be more to the purpose, we recom- 
mend to their especial notice the maxims 
which we publish in another part of this 


number, more especially the three first. 





‘Tue Creran Sarcoruacus.—A mag- 
nificent sarcophagus was discovered last 
year in Crete, by Sir Pulteney Malcolm, 
who patriotically brought it to England, 
we hear, to present it to the University 
of Cambridge. It is of Parian marble, 
and more than seven feet long, and in 
fine preservation. It was found in a 
small plain, near a village called Ayo 
Vasile, seven or eight miles from Viano, 
and though broken into many pieces, the 
whole has been ingeniously united under 
the direction of Chantrey, in whose studio 
it may be seen by all who are curious in 
antique sculpture. The ends, as well as 
front of the sarcophagus, including the 
cover or lid, are entirely sculptured. The 
subject is the triumphant return of Bac- 
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chus from India ; and though it seems to 
have little connection with death and the 
grave, it must be borne in mind, that the 
ged was born in the isle, and that the 
Cretans invented the orgies in his honor. 
The figures are in high relief: a naked 
youth, stooping under a wine skin, ac- 
companied by a musician, leads the pro- 
«cession; an elephant follows, with three 
girls on its back, playing on the double 
pipe and cymbals; Silenus, sufficiatly 
amtoxicated, is borne after by two youths, 
who seem not unconscious of the weight, 
while a satyr follows, striking a tam. 
bourine, and actually leaping into the 
air with delight. A male and female 
«centaur succeed; ‘one seems woman to 
the waist, and fair, but ending foul,’ the 
«ether has his brows bound in vine leaves, 
and seems in a passion, which his female 
companion tries to soothe, by throwing 
her arm round his neck; an empty cup, 
depending from her fingers, intimating 
that wine has something to do with the 
wrath which agitates him; this is more 
distinctly intimated by the action of the 
elosing group. Bacchus appears—all 
youth and beauty—grave rather than 
jeyous—in a splendid car, on a panel of 
which a youth and satyr are contending ; 
the right hand of the god elevates a 
trephy, while the left hand protects a 
trembling fawn, his companion in the 
ear, at whom the angry centaur seems 
im the act of throwing a wine cup. The 
fear of the one, and the surly wrath of 
the other, are well expressed. Two men 
on one end of the sarcophagus seem 
disputing about a child, which they are 
bearing away in a basket; while on the 
ether end two cupids are engaged in an 
attempt to put a tipsy satyr to bed; 
drapery is suspended between two trees ; 
the urchins have their friend on their 
shoulders, and are striving, on tiptoe, to 
heave him up, while a quiet smile is 
playing over the brows and in the corners 
of his mouth, at their fruitless endeavors. 
AN this seems more akin to luxurious 
painting than to the simplicity and gra- 
wsiy of sculpture. The relief wrought 
on the lid, is of a still more joyous 
¢haracter.—[Scientific Tracts. ] 





ELECTRICITY. 
Dr. Smith—Dear Sir,—You have my 
grateful acknowledgments for an inter- 





Electricity. 





esting number of your Scientific Tracts. 
I regret to learn that you were disap- 
pointed in the trial of some experiments 
which I communicated to you concern- 
ing the motion of camphor on the surface 
of liquids, I have repeated them several 
times with the same results. 

Will you accept a few observations 
from my journal (of 1830) on the subject 
of Electricity. 


Penetrability of Electric Light. 


If a piece of sugar, a potato, or an 
egg, be included in the circuit of a Ley- 
den jar, whenever a discharge takes 
place, a beautiful illumination is pro- 
duced. A decanter of water, or the 
finger, may be strongly illuminated by 
the light from a battery or large jar. But 
by far the most brilliant illumination 
which I have ever seen from the electric 
light, may be produced by passing simply 
the spark from the prime conductor 
through the dried pith of corn-stalk. A 
sound piece of corn-stalk should be_se- 
lected, the pith carefully cut out and 
thoroughly :dried, and it is fit for use. 
The length of the piece of pith should be 
the same as that of a spark taken from 
the ball of the conductor. Whenever a 
spark is passed through the pith, a per- 
fect, intense yellow light pervades its 
whole substance. Frequently red and 
yellow lights are produced together, and 
sometimes violet. This experiment will 
richly repay any operator for his trouble. 
It must be recollected, that unless the 
pith be thoroughly dried, the illumina- 
tion will not be produced, as the electri. 
city will pass by conduction. 


Electrical Property of Copal. 


{ have frequently observed, while pol- 
ishing pieces of copal, containing insects, 
that it became strongly electrical, and 
have been induced by this to make 
further trial of its value as an electric. 
The best form of this substance for ex. 
periment I found to be the dried copal 
varnish. On varnishing a large glass 
rod, and rubbing it with a piece of amal- 
gamated silk, the quantity of electricity 
developed was immense, far exceeding 
that produced by the uuvarnished glass. 
I then varnished the cylinder of my elec- 
trical machine, and the result surpassed 
my expectations. The machine furnished 

















treble its usual quantity of electricity, 
and this continued for some months, 
when it began to abate its action. I 
found the varnish had become scratched 
by the crystallized portions of amalgam, 
and was obliged to scrape the varnish 
entirely from the cylinder. It remains, 
then, for some one to point out a method 
by which the friction of the rubber and 
cylinder may be diminished, with the 
pressure remaining the same, to make 
this improvement complete.* 

If you think these facts are worthy of 
a place in your Tracts, you may embody 
them in whatever form you please. 

Yours truly, 
Cuarves G. Pace. 
Salem, September 26, 1835. 





METHOD OF WORKING HORN. 

Horn, particularly of oxen, cows, goats, 
and sheep, is a substance soft, tough, se- 
mitransparent, and susceptible of being 
cut and pressed into a variety of forms ; 
it is this property that distinguishes it 
from bone. ‘Turtle or tortoise shell seems 
to be of anature similar to horn, but, in- 
stead of an uniform color, it is variegated 
with spots. These valuable properties 
being known, render horn susceptible of 
being employed in a variety of works fit 
for the turner, comb and snuff-box maker. 
The meaus of softening the horn need 
not be described, as it is well known to 
be by warmth; but an account of the 
cutting, polishing, and soldering it, so as 
to make plates of large dimensions, suita- 
ble to form a variety of articles, may be 
desirable. ‘The kind of horn most to be 
preferred is that of goats and sheep, from 
its being whiter and more transparent 
than the horn of any other animals. 
When horn is wanted in sheets or plates, 
it must be steeped in water, to be able to 
separate the pith from the kernel, for 
about fifteen days in summer, and a month 
in winter ; and when it is soaked, it must 
be taken out by one end, and well shook 
and rubbed, in order to get off the pith, 
after which it must be put for half an 
hour into boiling water, and then taken 
out and the surface sawed even length- 
ways. It must again be put into the boil- 
ing water to soften it, so as to render it 
capable of separating; then, with the 





* The varnish should be very hard and dry before 
it is used. 
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help of a small chisel, it can be divided 
into sheets or leaves. ‘The thick pieces 
will form three leaves; those which are 
thin will form only two, while young 
hora, which is only one quarter of an 
inch thick, will form only one. ‘These 
plates or leaves must again be put into 
the boiling water, and when they are suf- 
ficently soft, they must be well worked 
with a sharp cutting instrument, to render 
those parts that are thick, even and uni- 
form. It must be put once more into 
the boiling water, and then carried tothe 
press. 

At the bottom of the press employed 
there must be a strong block, in which is 
formed a cavity of nine inches square, 
and of a proportionate depth ; the sheets 
of horn are to be laid within this cavity 
in the following manner, at the bottom: 
—First a sheet of hot iron, upon this a 
sheet of horn, then again a sheet of hot 
iron, and so on, taking care to place at 
the top a plate of iron, even with the last ; 
and the press must then be screwed down 
tight. 

There is a more expeditious process, 
at least in part, for reducing the horn in- 
to sheets, when it is wanted very even. 
After having sawed it with a very fine 
and sharp saw, the pieces must be put 
into a copper used for the purpose, and 
there boiled until sufficiently soft, so as to 
be able to split with pincers: then bring 
quickly the sheets of horn to the press, 
where they are to be placed in a strong 
vice, the chaps of which are of iron, and 
larger than the sheets of horn, and screw 
the vice as quick and tight as possible ; 
let it then cool in the press or vice ; or it 
is as well to plunge the whole into cold 
water. The last mode is preferable, be- 
cause the horn does not dry up in cool- 
ing. Now draw out the leaves of horn, 
and introduce other horn to undergo the 
same process. The horn so enlarged in 
pressing is to be submitted to the action 
of the saw, which ought to be set in an 
iron frame if the horn is wanted to be cut 
with advantage, in sheets of any desired 
thickness, which cannot be done without 
adopting this mode. ‘The thin sheets 
thus produced must be kept constantly 
very warm, between plates of hot iron, to 
preserve their softness. Evory leaf must 
be loaded with a weight heavy enough to 
prevent its warping. To join the edges 
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of these pieces of horn together, it is ne- 
cessary to provide strong iron moulds 
suited to the shape of the article wanted, 
and to place the pieces in contact with 
copper plates, or with polished metal sur- 
faces against them; when this is done, 
the whole is to be put into a vice and 
screwed up tight, then plunged into boil- 
ing water, and after some time, it is to be 
removed from thence, and immersed in 
cold water, which will cause the edges of 
the horn to cement together, and become 
perfectly united. 

To complete the polish of the horn, 
the surface must be rubbed with the sab- 
nitrate of bismuth by the palm of the 
hand. The process is short, and has 
this advantage, that it makes the horn 
dry promptly. 

When it is wished to spot the horn in 
imitation of tortoise shell, metallic solu- 
tion must be employed, as follows :—T'o 
spot it red, a solution of gold in aqua re. 
gia must be employed; to spot it black, 
a solution of silver in nitric acid must be 
used ; and for brown, a hot solution of 
mercury in the nitric acid. The right 
side of the horn must be impregnated with 
these solutions, and they will assume the 
colors intended. ‘The brown spots can 
be produced on the horn by means of a 
paste made of red lead, with a solution of 
potash, which must be put in pieces on 
the horn, and subjected some time to the 
action of heat. The deepness of the 
brown shades depends upon the quantity 
of potash used in the paste, and the 
length of time the mixture lays on the 
horn. <A decoction of Brazil wood, a so. 
lution of indigo, with sulphuric acid, a 
decoction of saffron, and Barbary tree 
wood, is sometimes used. After having 
employed these materials, the horn may 
be left for half a day in a strong solution 
of vinegar and alum. 

In France, Holland, and Austria, the 
comb-makers and horn-turners use the 
clippings of horn, which are of a whitish 
yellow,.and tortoise shell skins, out of 
which they make snuff-boxes, powder. 
horns, and many curious and handsome 
things. ‘They first soften the horn and 
shell in boiling water, so as to be able to 
submit them to the press in iron moulds, 
and by the means of heat, form it into 
one mass. ‘The degree of heat necessa- 
ry to join the horn clippings must be 


stronger than that for shell skins, and 
which can only be attained by experi- 
ence: the heat must not be too great, for 
fear of scorching the horn or shell. Con- 
siderable care is required in these opera- 
tions not to touch the horn with the fin- 
gers, nor with any greasy body, because 
the grease will prevent its joining per- 
fectly. Wooden instruments should be 
used to move them while they are at the 
fire, and for carrying them to the moulds. 
—[Scientific Tracts. ] 





Ture Ciry or Dort, 1n Houuand, Pre. 
SERVED By Mitxmarps.—During the wars 
in the Low Countries, the Spaniards in- 
tended to besiege the City of Dort, in Hol- 
land, and accordingly planted some thou- 
sands of soldiers in ambush, to be ready 
for the attack when opportunity might offer. 
On the confines of the city lived a rich 
farmer, who kept a number of cows in his 
grounds, to furnish the city with butter and 
milk. His milkmaids, at this time, coming 
to milk their cows, saw under the ;hedges 
the soldiers lying in ambush, but seemed to 
take no notice; and having milked their 
cows, went away singing merrily. On 
coming to their master’s house, they told 
him what they had seen ; who, astonished 
at the relation, took one of the maids with 
him to a burgomaster at Dort, who imme- 
diately sent a spy to ascertain the truth of 
the story. Finding the report correct, he 
began to prepare for safety, and instantly 
sent to the States, who ordered soldiers 
into the city, and commanded the river to 
be let in by a certain fsluice, which would 
instantly lay that part of the country under 
water where the besiegers lay in ambush. 
This was forthwith done, and a great num- 
ber of the Spaniards were drowned; the 
rest, being disappointed in their design, 
escaped, and the town was thus providen- 
tially saved. ‘The States, to commemorate 
the memory of the merry milkmaids’ good 
service to the country, ordered the farmer 
a large revenue as a recompense to him 
for the loss of his house, land, and cattle ; 
and caused the coin of the city to havea 
milkmaid, milking a cow, to be engraven 
thereon, Which is to be seen at this day 
upon the Dort dollars, stivers, and doights ; 
and similar figures were also set up on the 
watergate of Dort: and the milkmaid was 
allowed for her own life, and her heirs for 
ever, a very handsome annuity.—{Edin- 
burgh Quarterly Journal of Agriculture. ] 





Manner or Maxine Persons Free at 
Aunwick, 1N NorTHUMBERLAND. — Those 
who are to be made free, or, as the phrase 
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is, leap the well, assemble in the market- 
place, very early in the morning, on the 
25th of April, being St. Mark’s day. They 
appear on horseback, dressed in white, with 
white nightcaps, and every man a sword by 
his side, attended by the four chamberlains, 
and the castle-bailiff, mounted and armed 
in the same manner. They then proceed, 
with music playing before them, to a large 
dirty pool, called Freeman’s-Well, where 
they dismount, draw up in a body, then 
rush in all at once, and scramble through 
the mud as well as they can. After this 
they take a dram, put on dry clothes, re- 
mount their horses, gallop round the con- 
fines of the district, and then re-enter the 
town, sword in hand,'‘and are met by women, 
dressed in ribands, with bells and garlands, 
dancing and singing. These are called 
Timber-wastes. On this day, the houses 
of the new freemen are distinguished by a 
holly-bush, as a signal for their friends to 
come and make merry with them on their 
return. This manuer of making free is 
peculiar to Alnwick, according to a clause 
in the charter given them by King John, 
who, travelling this way, stuck fast in a 
hole, and thus punished the town, for neg- 
lecting to mend the roads.—[Ib.] 





A BRIEF ADDRESS TO YOUNG MEN. 
The following breif address to the young 


men of our country is taken from the first 
or, specimen number of the Cultivator. It 
is worthy of a repeated perusal by every 
young man, and deserves to be universally 
practised upon. 

“ The youNG MEN we would specially ap- 
peal to. You are destined soon to occupy 
the stage of public action, and to fill the im- 
portant stations in society. Now is the 
time to prepare for those high duties, as 
well as for profit and distinction in your 
business. Your characters are but partial- 
ly formed, and are yet susceptible of receiv- 
ing good or bad impressions, which are to 
last through life. 1t is important to you, to 
your friends, and to society, that these im- 
pressions should be for good. We will lay 
before you rules‘and axamples of the wisest 
and best men, to aid you in the formation 
of your characters—io enable you to be- 
come intelligent and successful in your bu- 
siness,-—useful and respectable in society, 
—and beloved and happy in your families. 
Do not object that you have no time to read. 
Few young men labor more hours than did 
Benjamin Franklin, or are more humble 
and self-dependent than he was in his 
youth ; and yet Franklin found abundant 
time for self-instruction ; and so indefati- 
gable and successful was he in his studies, 
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that he became one of the most useful and 
celebrated men of the age. We need not 
limit the remark to Franklin. Most of the 
distinguished men of the day have risen 
from humble stations by their own indus- 
try and frugality, and have acquired a great 
share of their knowledge in the hours not 
allotted to ordinary business. Your win- 
ter evenings are your own, and may be ap- 
plied usefully. They may be computed at 
one-fourth of the day, or one entire month 
in the year. Time is money: and the 
young man who apprepriates this month to 
the acquiring useful knowledge, does more 
to add tohis future fortune, to say nothing 
of his intellectuvl wealth, than if he receiv- 
ed pay for this month and Joaned it upon 
interest. Knowledge is in another respect 
like money: the greater stock of it on hand, 
the more it will administer to the respecta- 
bility and enjoyments of life. But know- 
ledge is not to be acquired without exer- 
tion, nor is any thing else that is useful in 
life. {t is the labor we bestow in acquiring 
an object that imparts to it an intrinsic va- 
lue. It has been well said that, ‘ although 
we may be learned by the help of others, 
we never can be wise but by our own wis- 
dom.’ It is the humble design of this 
taonthly sheet to excite a laudable ambition 
to improve the mind as well as the soil. [If 
we succeed in awakening the latent ener- 
gies of the former, we think the jatter will 
follow as a natural consequence, and our 
object will be attained.” 





We present to our readers, from the Cul. 
tivator, No. 2 of the * Letters from a Father 
to his Son’’—and we earnestly recommend 
them to the notice of every son who desires 
to contribute to the happiness of his parents 
and friends, and at the same time to pro- 
mote his own.—Read and practice ! 

Epvucarion.—There are few terms of 
more indefinite meaning than the one which 
heads this letter. Some suppose it consists 
in learning to read, write and cypher ; while 
others contend, that no young man can be 
deemed educated, or at leat well educated, 
until he has been dubbed A. M. at a college, 
has passed a term at some academy, or has 
become a licentiate in one of the learned 
professions. My definition varies from 
both, and comprises more than either. I 
define education—a knowledge of our reli- 
gious, moral, political, social and relative 
duties,x—AND THE HABITUAL PERFORMANCE 
or THEM. The apprentice, who has merely 
acquired the names of the tools which belong 
to a trade, may as well be deemed to have 
learnt that trade, as the boy to be educnted, 
who has merely obtained school instruction. 
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The tools are; the means by which the ap- 
prentice, by attention and industry, is to 
aequire a knowledge of the trade, axd his 
repucation as a mechanic will depend upon 
the fidelity and skill with which he employs 
them. {Schooling is to the mental what tools 
age to ahe physical powers.—the means of 
beewming useful to one’s self, and to socie- 
ty at large ;—and in both cases success and 
distinction are wisely made to depend upon 
jadividual exertion. The boy may acquire 
the mechanical art, but the noblest powers 
of the mind are seldom developed but in 
menhood. Thus you perceive that I con- 
sider your education as having but com- 
menced ; and that you have yet to learn, 
by stady and reflection, those high duties 
ef manlood which are to haye an intimate 
beariug upon your future happiness and 
prosperity. Your mind has yet to be dis- 
eiphiaed, by reading, observation and reflec- 
tion, and your habits are yet to be fixed. 
Practice is as necessary in this as it is in 
mechanics—it is as necessary to make a 
flaent orator, or a graceful writer, as it is 
im cutting well a coat, or shoeing a horse. 
Fe stiamilate you to the performance?of du- 
ty, and to deter you from habits of sloth, in- 
dolence and vice, I here venture fto assure 
you, as a conviction growing out of half a 
eemtury’s experience and observation,—that 
the practice of every virtue will bring its re- 
ward, m one shape or another—and that 
indaieence in vice, will as assuredly be fol. 
lowed by some corresponding suffering, in 
mind or body. We enjoy animalpropensities 
im common with the brute creation ;—but 
the higher feelings—the moral sentiments, 
—the pieasures of intellect,—belong pecu- 
fiarlyto man—and man rises in the scale 
ef beings in proportion as he cultivates and 
maproves these peculiar gifts of his Creator. 





{From the Cultivator.) 
5. Boer, Esq. 

Sir,—Permit me to present to your rea- 
ders a translation of the story of Lucius 
4Ruinetins Cincinnatus. In order duly to 
approciate the history of this man, whose 
mame after the lapse of centuries has reach- 
ed even this western world, it is necessary 
t@ be able to peruse it in the simple but 
imimitable language of the great Roman 
Historian. There is in the original descrip- 
tion 2 beauty and simplicity which are 
aurivailed. When Rome was distracted by 
eomumotions within, and assailed by hostile 
frands witheut—when the army commanded 
by the consul was besieged even within 
éheir camp, and dared not go forth to meet 
the toc, — when all was .confusion and 
diemay, and destruction seemed to threaten 
even the city itself, Lucius Quinetius Cin- 
emmatus was appointed dictator by the 





unanimous voice of the people. The affairs, 
as recorded by Livy, is as follows: 

‘‘ Let those listen to the story of Cincin- 
natus, who despise every thing when com- 
pared with riches, and who deem the poor 
neither virtuous or honorable. Lucius 
Quinetius, the only hope of the Roman 
empire in the hour of peril, cultivated four 
acres of land upon the banks of the Tiber. 
He was there found by the commissioners 
despatched for this purpose, while engaged 
in ploughing. Having exchanged saluta- 
tions, they beseeched him for his own sake, 
and from his regard for the Republic, to 
listen to the commands of the Senate. 
Amazed, and anxiously inquiring “ if all 
was well,” he desires his wife Racilia to 
bring his gown from the cottage with all 
possible haste. No svoner had he wiped 
away the dust and sweat, and thrown 
around him his garments, than the am- 
bassadors, with congratulation, salute him 
dictator, and invite him to the city, declaring 
that the army was overwhelmed with terror. 
In a ship prepared at the public expense, 
Quinetius and his three sons are conveyed 
to Rome: his relatives and friends, and all 
the nobles, go forth to meet him. Sur- 
rounded by an immense multitude, and at- 
tended by lictors, he is conducted to his 
future abode. Having met and overcome 
the enemy, and restored peacc to the city, 
he resigned the office of dictator at the close 
of the sixteenth day, although elected for 
six months, choosing to cultivate his humble 
farm, and abide in his humble cottage, rather 
than control the destinies of the Roman 
people.” 

Let those who cultivate the soil with their 
own hands, reflect upon the following facts 
in the story ef Cincinnatus. He was a 
humble farmer—possessed only four acres 
of land—dwelt in an humble Aut or cot- 
tage — was found by the commissioners 
actually employed in labor — was covered 
with dust and sweat, the necessary accom- 
paniments of rural toil; and yet even this 
man, by the unanimous voice of the people, 
was placed at the head of the Roman em- 
pire, with absolute power over the property 
and ,lives of his fellow citizens. Having 
accomplished the object for which he was 
elected, he most readily and cheerfully re- 
signs his office, and retires to the shades of 
private life. The name of Cincinnatus will 
never die; while simplicity and virtue re- 
main on earth, it will stand emblazoned in 


characters that “‘can be seen and read of 


all men.”’ ONEIDA. 
Vernon, June 2), 1835. t 





Tue Maruematica, INsTINCT oF 
Brns.—The operations of pure instinct 
have never been supposed by any one to 





















result from reasoning ; and certainly they 
do afford the most striking proofs of an 
intelligent cause, as well as of a unity 
of design, in the world. ‘The work of 
bees is among the most remarkable of all 
facts in both these respects. ‘The form 
is {in every country the same—the pre- 
portions accurately alike—the size the 
very same, to the fraction of a line, go 
where you will; and the form is proved 
to be that which the most refined ana- 
lysis has enabled mathematicians to dis- 
cover as, of all others, the best adapted 
for the purposes of saving room, and 
work and materials. This discovery was 
only made about a century ago; nay, 
the instrument that enabled us to find it 
out—the fluxtonal calculus—was unknown 
half a century before that application of 
its powers. And yet the bee had been 
for thousands of years, in all countries, 
unerringly working according to this 
fixed rule, choosing the same exact angle 
of 120 degrees for the inclination of the 
sides of its little room, which every one 
had for ages known to be the best possi- 
ble angle, but also choosing the same 
exact angles of 110 and 70 degrees for 
the inclinations of the roof, which no one 
had ever discovered till the 18th century, 
when Maclaurin solved that most curious 
problem of maxima and minima, the 
means of investigating which had not 
existed till the century before, when 
Newton invented the calculus, whereby 
such problems can now be easily worked. 
—|Lord Brougham’s Discourse of Na- 
tural Theology. 
‘From the American Gardener’s Magazine.] 
The Influence of Flowers. By C.C. 

‘* Are not flowers the stars of earth, and are not 
stars the flowers of Heaven? Flowers are the teachiers 
of gentle thouglits, the promoters of kindly emotions.” 

Among the many indications of the ad- 
vance of our country in taste and refine- 
ment, none aflord a surer criterion than the 
increased attention which is given to flow- 
ers and fruit. When we notice the many 
establishments in our vicinity, Within a 
few years, devoted to the improvement of 
horticulture, we cannot but rejoice at the 
diffusion of an employment so well adapted 
to afford much pure and iunocent pleasure ; 
and*we doubt not the time will soon arrive, 
when the cultivation of flowers will be 
pursued as a means of moral and intellec- 
tual advancement, as well as a source of 
exquisite gratification. 
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Every thing which tends to inerease do 
mestic enjoyment, which furnishes to a 
family that pleasure at home, which other- 
wise they would be impelled to seek else- 
where, is valuable. There is nothing whieh 
adds more to happiness, than for al! the 
members of a family to be united im ome 
common and pleasant pursuit—not tha: all 
should have the same daily occupation— 
but that there should be some sourees of 
pleasure open to all, and to increase whieh, 
all should in their turn contribute. Ne 
employment, perhaps, can so effeciwathy 
give this union of purpose, and this sympa- 
thy of feeling, as the cultivation of flowers. 
It opens a wide prospect of enjoyment, with 
scenes to suit many varying tasies. Te 
the scientific mind, to one who loves to 
search out causes ard effects, te discover 
the hidden properties and qualities of 
things, what an interesting and yet almost 
untrodden field does botany present! "Phen 
to one whose heart predominates over the 
intellect; who delights in sentiment; whe 
prefers deep feeling to lofty thoughe, a 
garden yields many exquisite delights. His 
poetic mind gathers much of its finest 
imagery, its most beautiful thoughts, from 
the fragrance and loveliness of flowers, and 
it is quickened and enlightened by the 
thoughtful contemplation of their varied 
graces. 

And for humbler purposes, for less ex- 
alted natures, the riches of Flora furnish 
many gratifications. For the morning draw- 
ing-room, or for the evening dress, there 
can be no prettier or more appropriate orma- 
ments than can be found among her stores. 
And to the affectionate heart, what sweeter 
tribute ean be offered to the invalid mother, 
or the declining sister, than the first-fruits 
of the garden, and the first buds of the rose. 
Kven the little child laughs, in the fulaess 
of its happiness, when it is permitted to 
play with the flowers, and fill its lap with 
the bufter cups and clover blossoms. 

And so itis in this one amusemenrs;: alf 
ages and all tempers can find an appropriate 
gratification; all may be made more happy- 
It ministers, also, to man’s moral nature. 
A green-house, connected, as we sometimes 
see them, with the most frequented apart- 
ments of a family, is, in winter, when the 
garden is bereft of its beauty, and the 
orchard has yielded its fruit, an almost un- 
failing source of interest. To enjoy, whem 
storms are beating without, and the cliff 
of winter speaks in the howling wind, the 
mild air, the fragrance, and the beauty of 
this reserved fragment of summer, tends to 
produce feelings of contentment and satis- 
faction—feelings which show themselves 
forth in acts of kindness and words of af- 
fection. 
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Another advantage which the cultivation 
of flowers affords over other pleasures is, 
that it can hardly be wrested to evil. Ab- 
sorbing as it is, it produces no feverish ex. 
eitement. Bringing the mind into close 
contact with the loveliest things in nature, 
it shuts out the vexatious feelings arising 
from collision with the world. Its plea- 
sures are al] calm and tranquil. The con- 
templation of any of the works of God has 
a mighty effect in soothing and quieting 
the tumult of human passions, and this 
precious power over the heart is freely 
given, even to the lilies of the field. Where 
we see a love for these, that is not the place 
to look for the turbulence of passion, or the 
debasements of sensuality. When we see 
by the road-side a cottage, around whose 
docr the sweet-briar and the honey-suckle 
are climbing, and before which, in its little 
garden, is displayed even the humbler flow- 
ers,—the marygold, the pansy, the aster, 
and the poppy—how instinctively do we 
form a favorable opinion of the inhabitants 
of that cottage; how certain we may be of 
finding peace, contentment, and affection, 
inmates here! C.C. 

October, 1835. 


Tue Tomato.—Dr. Bennett, the Pro- 
fessor of Midwifery, and the Diseases of 
Women and Children, Hygeine and Ac- 
climatement, in the Medical College of 
Lake Erie, which is the Medical Depart- 
ment of the Wiloughby University of Lake 
Erie, at Chagrin, Cuyahoga Co., Ohio, 
in his public introductory lecture recently 
delivered in that flourishing institution, 
made the following statement relative to 
the Solanum Lycopersicum, or, as it is gene- 
rally called, tomato, love apple, Jerusalem 
apple, &c., to wit: 

Ist. That it (the tomato) is one of the 
most powerful deobstruents of the Materia 
Medica, and that in all those affections of 
the liver, and other organs where calomel is 
indicated, it is probably the most effective 
and least harmful remedial agent known 
to the profession. 

2d. That a chemical extract will pro- 
bably soon be obtained from it which will 
altowether supercede the use of calomel in 
the cure of disease. 

3d. That he has successfully treated 
serious diarrhcea with this article alone. 

4th. That when used as an article of 
diet, it is almost a sovereign remedy for 
dyspepsia, or indigestion. 

5th. That persons removing from the 
east, or north, to the west, or south, should 








by all means make use of it as an aliment, 
as it would in that event, save them from 
the danger attendant upon those violent 
bilious attacks to which almost all unac- 
climated persons are liable. 

6th. That the citizens in general should 
make use of it, either raw, cooked, or in 
form of a catsup, with their daily food, as 
it is the most healthy article of the Mate- 
ria Alimentaria, &c. 

Now if these positions be true, it is of 
the utmost importance that the public 
should be made acquainted with the facts, 
and it is with this view that I now make 
this communication for the press. 





Tue Farmer.—tit does one’s heart good 
to see a merry round-faced farmer. So in- 
dependent, and yet so free from vanities 
and pride. So rich, and yet so industrious ; 
so patient and persevering in his calling, 
and ‘yet so kind, social and obliging. There 
are a thousand noble traits about him which 
light up his character. He is generally 
hospitable—eat and drink with him, and 
he won’t set a mark on you, and sweat it 
out of you with double compound interest, 
as some I have known will: you are wei- 
come. He will do you a kindness without 
expecting a turn by way of compensation : 
it is not so with every body. He is gene- 
rally more honest and sincere—less dis- 
posed to deal in a low and underhand cun- 
ning, than many f could name. He gives 
to so‘iety its best support; is the firmest 
pillar that supports the edifice of Govern- 
ment; he is the lord of nature. Look at 
him in his homespun and gray back—gen- 
tlemen laugh if you will—but, believe me, 
he can langh back if he pleases. 





Tue American JOURNAL OF ScrENCE AND Arts, 
conducted by Bens. Situman, M. D. LL. D.— 
October. New-Haven, H. Maursy and Ferrick 
& Noyes. New-York, G. & C. Carvitt & Co.— 
This number is almost entirely given up to an ac- 
count of the coal formation of the Ohio and its 
confluent rivers, by Dr. S. P. Hitnrern, of Ma- 
rietta, Ohio. The mass of information, of curious 
results, and magnificent realities, embodied in this 
paper, makes it one of great interest—even to un- 
scientific readers, Thereare annexed to the account 
several pages of woodcuts, representing accurately 
che various fossil remains found in the coal beds, 
and occasionally portions of the striking scenery 
amid which these beds are stretched far and wide. 

Personally, we read this paper with the more in- 
terest from having last Spring passed over a portion 
of the region described in it, and been struck with 
the prodigality of nature in her giftstoit. The 
annexed account will, we are sure, be new, as well 
as interesting to many of our readers.—[N. Y. Am 

Tue Bituminous Coat Fieips of Penns iva- 
nia.—Nature, in the disposition of her bounties, 
seems to have bestowed upon Pennsylvania, more 





























than a due proportion of the treasures of the min- 
eral kingdom. Great and valuable as are her an- 
thracite deposits, and rich and abundant as are her 
mines of iron ore and other minerals, her bitumi- 
nous eoal region is still more extensive and inex- 
haustible. The great secondary deposit, extend- 
ing, as is generally believed, from the Hudson to 
the Mississippi, and to the Rocky mountains, is in 
Pennsylvania limited by the Alleghany mountains, 
which appear to fourm the barrier, or dividing line 
between the anthracite and bituminous coal beds, 
or between the transition and secondary furma- 
tions. The union or junction of these formations 
is plainly and distinctly marked in the end of the 
mountain, where the west branch of the Susque- 
hanna breaks through it, above Bald Eagle, the 
latter resting against the former, and forming the 
basin in which the bituminous coal, in regular and 
successive strata, is deposited. The coal field is 
therefore confined to the west side of the Allegha- 
ny, and is supposed to extend to the centre of the 
mountain. In the 8S. E. corner of Somerset coun- 
ty, and in the western parts of Bedford and Hun- 
tingdon counties, it would appear to extend to the 
S. E. of what is there called the Alleghany, and 
occurs in great abundance on Wills’ creek, Jen- 
nings’ creek, &c. emptying into the Potomac. The 
chain of mountains called the Alleghany above 
Bedford, is very wide; and large mountains di- 
verge from it, and although the mountain ranging 
through Somerset and dividing the waters of 
Youghiogana and Connemaugh, from those of the 
Potomac, may be the largest, it seems most proba- 
ble that Wells or Evetis, or possibly Sideling 
mountain, there forms the boundary of these depo- 
sits, and upon examination will be found to exhibit 
a continsation of the same characteristic features 
between the secondary and transition formation, 

The bituminous coal beds, vary from one foot to 
twelve feet in thickness, but rarely exceed six feet. 
They lie in nearly horizontal strata, with about suf- 
ficient dip to free the mines from water—some hills 
contain three and four beds, with alternate layers of 
earth and slate, and rest between a firm and 
smooth slate roof and floor. Faults or troubles are 
seldom met with, and in this they differ from the 
anthracite, and go far to confirm the opinion, that 
all this vast extent of secondary recks, was once 
the bottom of the great lake or sea, and that it suf- 
fered little if any mterruption from the gradual dis- 
charge of its waters, through its distant and wide- 
ly extended boundary. It has evidently been 
drained by the Mississippi, the St. Lawrence, the 
Susquehanna and the Hudson; and itis a curious 
and interesting fact, that near the northern termina- 
tion of this coal field, in Potter county, the head 
waters of the Alleghany, the Susquehanna and the 
Genesee rivers, flowing into the gulf of Mexico, 
the Chesapeake and the St. Lawrence, take their 
rise in an area or space of about five miles. 

With the exception of the Susquehanna and its 
tributaries, and Wills’ creek, emptying into the Po- 
tomac, all the streams rising inthe coal field, west 
of the mountains, flow into the lakes, or into the 
Ohio river, and consequently the ground falls off 
or recedes in the same direction, and becomes too 
low, as is generally supposed, to contain the coal 
measures. Its northern termination or boundary 
may be traced from the head waters of the Towan- 
da creek, in Bradford county, thence across the high 
lands or dividing waters of Tioga,Potter, McKean, 
Warren, Venango, &c., to the Ohio State line.— 
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The Tioga river and its tributaries penetrate the 
coal field in the vicinity of Blossburgh and Wells- 
borough in Tioga county. A recent and interest- 
ing mineralogical report, upon thisregion, has been 
made, by R. C. Taylor, a practical engineer and 
geologist, for the Blossburgh Railroad Company, 
in which it is satisfactorily shown that the coal 
runs out as the streams decline t6 the north.— 
‘There would need,” says the report, “a total 
height of mountains of five thousand, one hundred 
and twenty feet, at the State line between New 
York and Pennsylvania, to contain the coal mea- 
sures, whereas the hills, there, are probably below 
six hundred feet in altitude. This calculation is 
entered into with a view of showing the futility of 
the expectation, not uncommonly expressed, of 
tracing these coal fields in a northerly direction be- 
yond the limits at which they are at present disco- 
verable.”—** This field being bounded on the south 
by the Alleghany mountain, extending into the 
State of Virginia, and westward; coal may be 
sid to be present, to a greater or lesser extent, in 
all the western counties, with the exception of 
Erie, in which it has not been discovered. The 
counties of Bradford, Lycoming, Tioga, Potter, 
McKean, Warren, Crawford, Bedford, Hunting- 
don and Centre, lie partly in and partly out of the 
coal field. The counties of Alleghany, Armstrong, 
Beaver, Butler, Cambria, Clearfield, Fayette, 
Greene, Indiana, Jefferson, Mercer, Somerset, Ve- 
nango, Washington and Westmoreland, are whol- 
ly within its range, and embrace together an aren 

of twenty-one thousand square miles, or thirteen mii- 

lions four hundred and forty thousand acres.’ Coal 

has been used for fueland manufacturing purposes, 
west of the mountains, from the earliest settlement 
of the country. It is mined, to a greater or less 
extent, in all the above counties, at the rate of one 
cent and two cents per bushel, and is thus brought 
within the means of all, and literally to every 

man’s door—abounding throughout all this vast 
extent of territory, and fitted and used for almost 
every purpose requiring heat, it is impossible to 
form any thing like a correct estimate of the quan- 
tity consumed yearly, and sent to market. ‘hat 
its great abundance and cheapness have given birth 
to the vast and widely extended manufacturing es- 
tablishments of the west, there can be no doubt. 
Without coal they could not exist. It constitutes 
the life spring of Western Pennsylvania, and the 
pedestal of our great manufacturing emporiun.— 
Pittsburgh and its environs contain ninety steam 
engines for the various manufactures of iron, steel, 
glass, coiton, salt, brass, white lead, flour, oil, leath- 
er, &c. These engines consume two millions sixty- 
five thousand three hundred and six bushels a year. 
The city of Pittsburgh and its suburbs, Alleghany 
town, Birmingham, &c., contain a population of 
thirty thousand souls. “ The coal coasumed for 
every purpose, in and about Pittsburgh, is estima- 
ted at seven millions six hundred and sixty-five 
thousand bushels, or two hundred fifty-five thou- 
sand and five hundred tons—at four cents per 
bushel, the price now paid in Pittsburgh, it would 
amount to three hundred and six thousand five 
hundred and twelvedollars.” ‘ The coal consum- 
ed in the manufacture of salt, in the western coun- 
ties is very great. There are on the Alleghany, 
Kiskiminitas, Connemaugh, Crooked creek, Maho- 
ning, Saw mill run, Brush creek, Sewickly, 
Youghiogany and Monongahela, about ninety salt 
manufacturing establishments, and many others 
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about going into operation. These establishments 
produce yearly about one million bushels of salt, 
and consume five millions of bushels of coal,”— 
‘ The coaking process is now understood, and our 
bituminous coal is quite as susceptible of this ope- 
ration, and produces as good coak, as that of Great 
Britain. It is now used to a considerable extent 
by our iron manufacturers in Centre county and 
elsewhere.” 


.These facts, elucidating the immense mineral 
wealth of the “ valley of the Ohio,” open to the 
tmagination a long vista of power and greatness, 
which the utmost stretch of the imagination is hard- 
ly able to equal. 


The Cannel Coal has as yet only been found in 
the vicinity of Cambridge, Guernsey Co., Ohio, 
though it is supposed also to exist about the head 
waters of the Muskingum, considerable masses of 
it having been picked up on the banks of that river, 
brought down by the current. We were not be. 
fore aware that this most brilliant and combustible 
of coals had been found at all in the United States. 

There is a vast amount of information in this pa- 
per, to which we would desire to advert, but know 
not what to select, and therefore confine our ex- 
tract—having begun with coal—to the subjoined 
speculation upon 


Coat Deposits.—The immense beds of bitumi- 
nous coal found in the valley of the Ohio, fill the 
mind with wonder and surprise, as it reflects on the 
vast forests of arborcscent plants required in their 
formation. Age afier age, successive growths of 
plants, springing up in the same region, were en- 
tombed beneath thick strata of shale and sandstone, 
until the whole series had accumulated toa depth 
of more than a thousand feet: while beneath the 
whole, lay the bed of an ancient ocean floored with 
fossil salt. Indications of coal are found at jnter- 
vals, across the great valley, from the Alleghany 
to the Rocky Mountains. It is found near the sur- 
face in Kentucky, Ohio, Indiana, [linois and Mis- 
sourt, and without doubt, may be found beneath 
the extensive territory deposits, which form the sub- 
stratum of the great prairies in the central and nov- 
thern parts of the Western States. As low down 
as New Madrid on the Mississippi, coal was thrown 
\p from beneath the bed of the river, by the great 
earthquakes of 1812—a sufficient proof of its con- 
tinuation in the most depressed part of the great 
valley. 

That coal is of vegetable origin, no one who has 
read much on the subject, or personally examined 
the coal beds, will now deny. ‘Time was, when it 
was considered a peculiar mineral product, formed 
in the earth in the same manner and at the same 
time with the rocks that surround it. The product 
of its chemical analysis, being altogether vegetable, 
and the artificial formations of coal from wood by 
Sir James Hall, have silenced all doubts on the 
subject. The only mystery now is, how such vast 
quantities of vegetable matter could be accumula- 
ted and grow on the spot where they were buried. 
That they grew in general, on the surface now oc- 
cupied by the coal, appears certain from the per- 
fect state in which the most delicate leaves and 
stems are preserved. Had they been transported 
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by currents of water, and especially from any dis- 


tance, it is hardly possible that they should not 
have received more damage. The climate, at that 
period, must have been both more warm and more 
humid than at present, as many of the plants are 
of those families which now grow only in tropical 
climatcs; and as the laws of nature never change, 
this may be deemed a correct inference. A simi- 
lar climate seems to have prevailed in the latitudes 
north of 30°, both in Europe and in America, ma- 
ny of the same plants being common to the coal 
strata of both countries, as will be evident by com- 

aring the drawings of several of the species found 
in the valley of the Ohio, with those exhibited by 
M. Brongniart, in his work on “ Des Vegetaux Fos- 
siles,” of the European coal beds. South of lat. 
30°, but few coal deposits are found, the climate 
requiring but little fuel for the comfort of the inha- 
bitants ; but north of that parallel, many districts 
could be but very thinly inhabited, or perhaps not 
at all, were it not for the wonderful provision of 
coal laid up in the bowels of the earth for the use 
of its inhabitants, after the forests were destroyed to 
make room for cultivation. 

The coal deposits ef Britain, by nourishing her 
manufactures, which have raised her to her pres- 
ent proud attitude among the nations, are the prin- 
cipal sources of her present greatness. 

In the valley of the Ohio, some of the coal beds 
were covered with marine deposit ; in others the 
deposit was made in fresh water, as is demonstrat- 
ed from the character of the fossil shells found in 
the rocks, both over and under the coal. In what 
manner these changes were brought about, remains 
for future geologists to determine, after the science 
has become mature. 

Where not removed by degradation, or buried 
under other strata, there scems to have been three 
distinct deposits of coal throughout the main coal 
region, embraced on the map, which accompanies 
these observations. After the vegetable materials 
which form the coal beds, were deposited or buried 
under the superincumbent strata, it would scem 
that a strong degree of heat had been applied, in 
addition to the pressure, before they could assume 
their present bituminized appearance. As we ap- 
proach the coal beds, in the transition and primi- 
tive rocks, the evidences of heat aye still more ap- 
parent; removing from the anthracite beds all, or 
nearly all their bituminous contents ; and in the 
primitive, changing anthracite into graphite, or 
plumbago, which is almost pure carbon. It would 
appear, that we cannet reasonably doubt the action 
of heat on these coals, for the plumbago is evidently 
a coal, changed by heat into its present semi-me- 
tallic appearance, and is often produced in the fur- 
naces of the arts, by the action of heat upon car- 
bon. Aless degree of heat has been applied to the bi- 
tuminous beds of “the Valley of the Ohio,” for they 
are far removed from any crystalline or transition 
rocks, on which the marks of heat are so apparent, 
and therefore could not receive a sufficiency to de- 
prive them of their bituminous principles and 
change them to carbonaceous cual beds. ‘The sug- 
gestion advanced by many geologists, and recently 
applied by Prof. Hitchcok, in his geology of Mas- 
sachusetts, that graphite, anthracite and bitumi- 
nous coals are all of vegetable origin, and changed 
by heat and pressure to what they now are, isa 
simple and beautiful illustration of a heretofore ob- 
secure and difficult subject. 
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The annexed plan of, and certificates in 
relation to, Col. Long’s Bridge, has been 
several months in our possession, and 
ought long since to have been laid before 
our readers. We publish a part of the certi- 
ficates accompanying the drawing, which 
give an idea of the estimation in which the 
plan is held by practical men. 


The undersigned, agent for Col. Long of 
the U. S. Engineers, offers to all persons in- 
terested in Bridges, as is believed, the most 
important and latest improvement which 
has yet been made in bridge-building. 

The plan of building is such as to bring 
into profitable use timber of any length, 
and to build at any length of span from 20 
feet to 300 feet between bearings. 

Among the important advantages ‘pus- 
sessed by Col. Long’s bridges over others, 
the following are believed to be peculiar te 
his : 

All the strain on the important timbers 
is length wise; and this too without any 
material strain or thrust against the the 
abutments. 

Any defects which time shall make, 
can be repaired with the same facility 
as the putting in of the original timber. 

The work is so well secured as to admit 
of driving at any speed, with perfect 
safety, and without injury to the struc- 
ture. 

A great number of bridges built on this 
plan are already in use in the Eastern, 
Middle, and Western States; all of which 
have fully answered the most sanguine 
expectations of the Architects and Pro- 
prietors. 

Moses Lone. 





The following selections are from the 
numerous recommendations of Col. Long’s 
plan of bridge-building : 


“ Baltimore and Susquehannah Railroad 
Office, January, 1835.—Messrs. Hassard and 
Curley have constructed for this Company 
three bridges upon the plan of Col. Long, 
two of them about 70 feet in length, and 
the largest 100 feet. I am well acquainted 
with the different plans that have been 
adopted for the construction of wooden 
bridges, particularly Towne’s and Burr’s, 
which have been generally used in this 
part of the country, and I am satisfied Col. 
Long’s plan is superior to any of them, in 
point of strength, solidity, permanency, 
and above all, in the facility with which it 
can be repaired, by replacing any piece of 
timber without disturbing the structure, so 
that by constant slight repairs the bridge 
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will be perpetually renewed, at a very 
slight expense. 

“These bridges have been passed more 
than five months, with a steam engine and 
tender weighing at least ten tons, with 
heavy trains of carriages attached, with- 
out causing the slightest perceptible mo. 
tion of any kind in the bridges, which re- 
main in the exact position they occupied 
when first ereccted. 


«« My opinion in respect to these bridges 
is sustained by the whole Board of Directors, 
amongst whom there are several gentlemen 
who possess much theoretical and practical 
knowledge on this subject.” 

(Signed) 
Geo. WincHEsSTER, 
President. 





t 


“The bridges above mentioned were 
built in conformity to my directions, as 
also several others on other works under 
my charge, and [ fully concur in the 
opinions expressed by the President of the 
Baltimore and Susquehannah Railroad 
Company, in favor of Col. Long’s plan of 
bridge-building.” 
(Signed) 
Wa. G. McNett, 
Captain Top. Engineers. 





{ hereby certify that under the direction 
of Col. J. M. Fessenden, the Engineer of 
the Boston and Worcester Railroad, a 
bridge has been constructed on that Rail- 
road over the Charles River, on the prin- 
ciple of Col. Long’s patent. ‘The bridge 
rests entirely on two abutments thirty feet 
in height, and has a span of a hundred and 
twenty feet between the abutments. Not- 
withstanding the distance between the 
abutments which are the only points of 
suppert, it has been found to be remarkably 
stiff, and free from yielding or oscillation 
on the passing of the heaviest loads, which 
often consist of eight or ten loaded cars, in 
addition to the locomotive engine and 
tender. It was built by Mr. Thomas Has- 
sard of Baltimore, and has been standing a 
little more than a year. It is considered 
by the Directors of the Railroad quite sat- 
isfactory both in principle and in work- 
manship, and remarkably well adapted 
from its firmness and apparent strength, for 
a Railway bridge. 

(Signed) 
Narsan Hats, President 
of the Boston and Worcester Railroad. 


Boston, Dec. 11, 1834. 


Moses Lone, Esq., of Warner, N. H., is 
the agent of the patentee. 





LONG’S PLAN OF BRIDGE BUILDING. 


LIEUT. GEORGE W. 


Fig. 1—A Longitudinal Section. 


Rerergences.—a, b, c, top braces; d, posts ; e, braces; g, floorway ; i, iron rings. 























liptical Frame Bridge, invented by Lieut. Geo, W. Long, and patented March 10, 1830. 
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Fig. 2—A Transverse]Section. | 











Wecheerfully give place to the following 
‘communication, in relation to Lieut. Long’s 
plan of bridge building. It will be found 
we think worthy of attention and should 
have been published by us at an earlier day, 
but with many other communications, was 
delayed by the illness of the editor. 


In considering the above plan for a bridge, 
it may be compared to a beam supported at 
each end, to do which, it is necessary to 
consider that in a beam of great length 
compared with the depth, it becomes a load 
for itself; and that a greater length of 
beam can be had by reducing it to the shape 
to be equally strong throughout, which is 
all that is requisite fora bridge. In a solid 
beam, this reduction may be had to the 
shape of an elipsis, and in the frame it does 
not differ very essential'y from the same. 
The above frame, then, is calculated on the 
principle of the beam, with the strings as 
the first point of fracture, and the top braces 
as the last, and reduced to that shape to be 
equally strong throughout. Or it may be 
explained by comparing the top braces to an 
arch, the thrust of which is received by the 
strings, and resisted by them, producing be- 
tween the different sets, counter stress of 
the same magnitude to each other, and here 
this plan has advantages over other framed 
ones, for intead of the opposing stress of the 
top timbers, being carried parallel to the 
strings as in direction of H. L. (see the fig- 
ure) andrequiring a set of ties to brink it 
back again, these timbers are directed down, 
and terminates in them. This simplifies the 
frame, and greatly reduces the expense of 
it. The actual stress on the strings and 
tep braces, may be calculated by the pro- 
portion of the depth of the frame, and half 
the length of it, as depth of frame, is to 
half the length, so is the weight placed on 
it, to the stress on these timbers in weight. 
This proportion comes from both demon- 
strations, by the arch and the beam, taking 
the strength of the beam as the depth in- 
stead of square of the depth, as in a solid 
beam. This stress on the timbers, it will 
be seen, is in their strongest directions, and 
thus with a proportional depth and increas- 
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ed size of the setimbers, the strength of the 
bridge may be carried to an unlimited ex- 
tent, without undue expense. The draw- 
ing shows the mechanism of the trame so 
plainly, that it is deemed unnecessary to 
give very particular explanations of it. «4 

{n 1831, the proprietor of the patent gave 
the use of it for a bridge over. Tanners 
Creek, near Lawrenceburg, Indiana,’ for 
the first one Constructed, the result of which 
was given him by the person to whom the 
use of the patent was given, Jonathan 
Woodbury, in the following words, viz. 

The patent which your liberality fur- 
nished.me with, has been made use of, and 
instead of a bridge that would cost $12 or 
$15,000, the Committee which I informed 
you of for building a bridge, have just com- 
pleted said bridge, which cost $3,130 ;” “its 
whole leagth upwards of 400 feet, and its 
width 22 feet, fifty feet high from the bed 
of the creek, and seventy-six (76) feet spam 
between the piers, the whole of wood ex- 
cept two stone piers 19 feet high, from the 
bed of the creek, and framed timbers upon 
these piers for the arch to rest upon, the 
other part of the bridge is on bents 20 feet 
apart, all finished in a workmanlike man- 
ner.” “That part which we are indebted 
to you for, is thought to be the best model 
ever yet found out, both as to strength and 
cheapness.” 

“ The strength of your patent is thought 
to be almost beyond calculation, by a com- 
parative view of its cheapness, and the size 
of its timbers; and should it prove as good 
as we now anticipate, I have no doubt but 
it will be a source of income to you; we 
shall have a fair experiment of all its qual- 
ities.” 

The size of the timbers given for the 
above bridge, was 8 inches square. The 
bridge is yet standing (1835) and has, so 
far answered the public expectations, and 
others are now building in the same neigh- 
borhood. 

(Georce W. Lona. 





Chambly, Oct. 24th, 1835. ~ 
D. K. Minor, Esq. 

Dear Sir,—I am anxious to try steam- 
boats on the Canal that is at the point of 
completion here. I have a schooner which 
is well caleuiated to receive an engine of ten 
or twelve horse power, and would put one 
in her if I could get it cheap. ill you 
please to advertise in such a way, for a 
small engine, that 1 need not be obliged to 
take it, if beyond my means of payment. 
I should like a second hand one, and if high 
pressure, I should not object. Will you let 
me know the answer to your advertisement, 
and if an engine is offered cheap, I will 
come on and see it. 


Se aes dan oat 
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On Suspension Draw Bridges. 


HOPKINS’ CAST AND WROUGHT IRON DRAW BRIDGE. 





“ I have just been waking a cast and 
wrought iron draw bridge, of 35 feet span, 
of which I send you asketch; it cost $1500, 
stone work and all. 

From A to B is 36 feet, the versed sine of 
the arch is 2 feet, and the depth of the rib 
from C to E is 2 feet. ‘The bridge is com- 
posed of 3 ribs, like the one A C B E, braced 
together, and planked over the top. The 
upper bar A C B, and the posts ef, e f, are 
composed of iron cylinders (cast), through 
which wrought iron rods are passed; the 
cylinders are 21 inches in diameter, and 
the rods passing through them are 14 inches; 
the rods passing through the post cylinders 
have eye bolt heads, and the rod that 
threads the upper cylinders passes also 
through these eyes; the post rods pass 
through the lower bar D E G, which is of 
wrought iron, inch by 3 inches; the braces 
should be hollow cylinders, whose exterior 
diameter is 13 in., and which are } in. thick; 
but it was found difficult tocast them here, 
and they were cast feathered. At G and 
D are cushions of wood to receive the 
bridge, in descending the posts. H H are 
hollow cylinders, furnished at top with 
a cross rod and drums for the lifting chains 
K K, and a counterpoise of 6 cwt. 

The weight of iron is, 

Cast Iron, ; ; - 14,312 lbs. 
Wrought Iron, : . 9,389 

You will see that the object in making 
the upper part of the bridge cast iron was 
to resist the crust, and that the lower part 
was wrought to resist extension. 

_ .Will you send me your Canal Map? 
Your obedient humble servant, 
Wm. R. Hopxtns. 


[From the American Railroad Journal } 
Sir—My attention was forcibly drawn to 
the remarks of your correspondent, in the 
January number of the Journal, on the sub- 
ject of Suspension Bridges, and more es- 
pecially with his liberal and magnificient 





design of erecting such a structure at the 
Fulton Ferry. The views of that gentle- 
man are worthy of the enlightened state of 
the arts, and in keeping with the advance- 
ments of the age; and although the measure 
he propose: has elicited no public attention, 
that I at this distance am aware of, it has 
doubtless made a permanent impression up- 
on the minds of those within whose pecu- 
liar province it falls. 

It is not my intention to say any thing in 
addition to the subject of his communica- 
tion; but as it is connected, in my mind, with 
the design of this paper, a recurrence to it 
serves as a suitable introduction to a notice 
of a Bridge upon a new plan, which the ir- 
ventor is about to patent, and which, to my 
view, seems to possess a peculiar adaptation 
to the site of the Fulton Ferry, whilst its 
general application would not be less profit- 
able in minor constructions. 

A Bridge of the form that Iam about to 
speak of, may be termed (without impropri- 
ety, [suppose,)a Suspension Bridge; but the 
important point on which I differ from those 
at present known, consists in the employ- 
ment of continuous bars of wrought iron, 
instead of chains made up of links; thus 
(ceteris paribus, diminishing the weight of 
the metal one half, and probably in the pro- 
portion of two to five, and also] enabling 
the architect to extend his bars much more 
tensely than can be done with chains in the 
present mode of erection. Indeed, in a 
span of one hundred or one hundred and 
fifty feet, the tension can be given so as to 
present but a slight departure from a straight 
line, and the curvature will be nothing more 
than that which results from the elasticity 
of the metallic bars themselves. 

It is proposed to secure these bars, at their 
extremities, and to pass them over abut- 
ments (and peers where ihey may be re- 
quired by the breadth of thestream,) in a 
manner no wise different from the usual 
chain-fastenings ; but as they will assume 











but a very slight curve from sagging, com- 
pared with the catenarian curve, which 
gives a corresponding obstruction to the 
Waterway, unless the suspension towers 
have considerable elevation, these abut- 
ments will be required to be raised but to 
a moderate height above the surface of the 
stream, thus reducing to a great extent the 
cost of a bridge in all situations, and de- 
monstrating the practicability of its erec- 
tion on sites where otherwise the expense 
would not admit of them for many years 
to come, and in some, most probably, never. 

Moreover, a Bridge of this construction 
may be provided with a draw, upon a plan, 
which I believe, is equally novel and inge- 
nious. This is to elevaie the two piers, 
inclosing the draw, to a height sufficient 
to pass the tallest vessel that may apply, and 
over these to extend a second series of the 
continuuus bars,terminating in braces,which 
may be securely fastened in various ways at 
the ends. ‘The moveable floor is suspended 
from these by pendulous rods, whose upper 
extremities are attached to the axles of two 
or more flanged or grooved wheels, ply- 
ing upon the upper series of bars in such 
manner that when the draw is closed, the 
wheels repose in the midway of the open- 
ing, and as it is opened, recede part passu, 
with the floor towards the pier. Ifa Bridge 
on this plan were built at a point of great 
thoroughfare, an accessary pathway for foot 
passengers might be made by a stairway 
over the summits of the piers, while the 
opening of the draw would only obstruct 
the passage of vehicles. 

In addition {to economy of construction, 
the inventor thinks it is an important fea- 
ture, that if any parts need renewal, they 
may be removed without impairing the 
strength, and replaced by others, and thus 
the whole structure be consecutively renew- 
ed, like the gradual absorption and deposi- 
tion of the particles of the living frame. 

It was not my purpose to say more (nor 
indeed so much) of the form of this Bridge 
at present. ‘That objections may be sug- 
gested against it, I have no doubt, but I 
think they are all susceptible of removal or 
obviation, and noue can apply that do not 
attach with mnch greater force to Chain 
Bridges, whose utility and adaptability to 
the most critical and difficult situations are 
not now matters of question. My object was 
to call to it the attention of those of your rea- 
ders who are more qualified by their habits 
and experience to judge of its claims, and 
perhaps to draw forth their opinions. §S.M. 

Baltimore, March 12th, 1835. 

Accompanying this communication we 
received drawings of two forms of this 


Bridge, both intended for draws, and one 





Haskins’ Plan of constructing Railroads. 


in illustration of the stairway, for foot pas- 
sengers. ‘They were not intended for pub- 
lication, yet they are at the service of any 
gentleman-who may desire toexamine them. 
The plan certainly has novelty, if no other 
merit for its recommendation—and we ask 
for it an attentive perusal. 





The following plan for constructing Rail- 
roads, is submitted for the consideration of 
our readers. It will be found useful, in many 
parts of the country, for passing soft or 
marshy ground, and perhaps for the con- 
struction of cheap roads. We are truly 
obliged to Mr. Haskins, as we are to every 
gentleman, who favors us with his views 
on the subject of Railroads. 


Mr. Minor,—I subjoin, for your publica. 
tion, a plan for constructing Railroads, 
which, so far as I know, has not been ad- 
vanced by others, and which may be found 
useful. i made a suggestion, some four 
years since, embracing ne, green in an 
article upon the Mad River Railroad, which 
appeared in one of our public journals. In 
April last, I drew out a plan and specifica- 
tions, and submitted them to the Directors 
of the Aurora and Buffalo Railroad Com- 
pany; since which, some copies thereof 
have been obtained for Engineers upon other 
works for examination. 

Durability, and the maintenance of fixed 
levels, are matters of the first importance, in 
Railroads. I believe Engineers do not es- 
timate the durability of these works, when 
constructed upon any one of the most ap- 
provad plans at present in use, at over ten 
or twelve years; that is, without expendi- 
tures which almost equal the cost of re- 
building upon the same grade. If this is 
so, I believe the subjoined plan for construct- 
ing will prove valuable ; for, while its cost 
will be found (where suitable timber is 
plenty) intermediate between the most and 
the least expensive Roads that have been 
made, it will produce a Road which, with- 
out any material repairs, will maintain its 
level, and remain good from sixty to eighty, 
and in some cases even one hundred years. 
I know full well that driving piles is noth- 
ing new in Railroad construction. Over 
marshy grounds these Roads have always 
been carried on piles, but on dry ground, 
the expense would be too great to drive as 
many piles as would be needed for all the 
rests. The proposed plan is designed to 
secure a fixed level for very long periods of 
time, without undue expense. The grading 
will be the same in this as in other cases- 

The engraving below, exhibits a vertical 
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HASKINS PLAN FOR CONSTRUCTING RAILROADS. 





section of Road, the stretchers which are 
to receive the rails, resting at either end, 
upon piles driven into the earth, and inter- 
mediately upon blocks ot wood. The 
stretchers and piles are each one foot 
through, and the blocks the same. The 
piles varied in lengta, as the soil varies in 
which they are to be driven, the depth be- 
ing always such as to secure their firm po- 
sition, against the action of frost, or of 
rains, in softening the soil. Piles thus 
driven, at distances to accommodate the 
length of the stretchers, when cut off to 
ints of level. 
The blocks—used intermediately, to save 
expense—to have sawed, parallel ends, and 


to be adjustedto the same level as the piles, - 


the earth being driven in tight around them. 
Their length I have assumed at three feet. 
When at hand, a fiat stone might be laid 
beneath each block, with advantage. These 
blocks, by the use of the Road, will, in 
time, settle more or less; but, as each end 
of the stretchers remains fixed upon the 
piles, these central depressions may, at any 
time, be elevated to a horizontal line, by 
wedges driven under the stretchers, upon 
the heads of the blocks—-a process alike 
cheap and effectual. 

The length of the stretchers, and the dis- 
tance between the supports, or blocks, will 
be matters of consideration. The former 
I have assumed at twenty feet, and the lat- 
ter four feet. Probably, as the stretchers 
will rest upon the soil, the distances be- 
tween the supports may, in many Roads, 
be considerably greater than this. The 
stretchers should be tied, at suitable distan- 
ces; though few ties will be necessary, if 
the stretchers be firmly bolted to the heads 
of the piles. These ties, when a horse-path 
is intended, should be cut away in the cen- 
tre, so that the gravel of the path wi!] form 


‘a smoother surface above them. 


The piles, blocks, stretchers, and ties, 
which constitute the whole work, except the 
iron rail—if of beach, cedar, or locust, and 
cut in winter, will exceed in durability the 
extreme of human life. : 

R. W. Haskins. 


: Buffalo Sept. 4, 1835. 





To the Editor of the Railroad Journal : 


Mr. Minor, Sir,—In your Railroad Journal 
there has been much said on the subject of 
the tenacity or cohesion of iron, but in re- 
gard to the particular shape or form for 
Rails, (for wear and economy,)I am not 
aware that the subject has been much 
dwelt upon. From my observations of the 
different Railroads that I have seen, I am 
convinced that there is an immense dif- 
ference in the economy and wear of the 
different kinds of Rails, and have no doubt 
that it is owing to the different shapes that 
the iron is wrought into, more than to 
the quality of iron used in their manufac- 
ture. 


I have observed a great difference in re- 
gard to the splitting and scaling of Rails, 
by compression, (from use)—it appears to 
me that the flat or plain Rails can, and 
would be wrought more compact, and in 
wear there would be at least 50 per cent. in 
yheir favor. 





From conversations with many of the 
Directors of Railroads, I have not found 
that the subject has been much thought of. 
The safety in travelling on Railroads de- 
pends much on the solidity or compactness 
of the iron. The Rails that split or scale 
the most, must of course be more dange- 
rous; the next consideration is economy in 
their results, for long use, and not for the 
mere consideration of their first cost only. 

Will some of your numerous correspon- 
dents take the subject into consideration ? 

Yours obediently, 
- Fannine. 


We cannot reply to the above questions 
for want of experience, and therefore call 
upon those of our practical and experienced 
friends to answer them for us, through the 
Journal. 


It is important that this subject should 
receive attention, and we are ready to do 
our part, publish it, when we receive the 
answer. 


-_—-: =~ SOE TR, STi 











(From the American Railroad Journal.) 
QuverigEs TO EngingEERs.—We have been 
requested to submit the following queries 
to the consideration of Engineers, and to 
request replies to them through the Journal. 


Ist, What rate of ascent per mile is 
preferable for the use of locomotive steam 
power, to that of stationary, upon a straight 
line of Railroad,the distance the same in both 
cases, the cost for construction the same in 
both cases, the freight,] passengers, and as 
many as can be transported upon a good per- 
manent double tract, upon a level Road ? 

2d, What rate of ascent per mile is pre- 
ferable for the use of locomotive steam 
power, upon a curved line, say 1000 feet 
radius, to that of stationary power, by 
making the curves between the planes of a 
smaller radius, say 500 feet, and the planes 
for stationary power on straight line, dis- 
tance, cost, and transportation, as before 
mentioned ? 

3d, What rate of ascent per mile is pre- 
ferable for the use of locomotive steam 
power, to that of stationary, as in the Ist 
and 2d question, provided the transportation 
is only half the Road is capable of doing ? 

4th, What rate of ascent per mile is pre- 
ferable for the use of locomotive steam 
power, to that of stationary, as in the Ist, 
2d, and 3d questions, with the exception of 
passengers, as freight and transporting pro- 
duce and merchandize ? 

5th, What extra distance is equal, by 
g0ing around an elevation and depression, 
to that of going over at the rate of 60 feet 
per mile, for a distance of 2 miles, 1 mile 
each way from the summit, the level the 
same on both sides of the ridge, the curves 
the same in both cases, the cost for con- 
struction the same in aggregate, transporta- 
tion to be passengers, as in the Ist question ? 

6th, We will fix the rate of ascent for 
locomotive power, at 60 feet per mile for 
this question, and say, we have 10 miles to 
ascend at the same rate, for the transporta- 
tion of passengers, as in the Ist and 2d 
guestion, cost for grading is $10,000 per 
mile= $100,000, and further say that a !o- 
cation ean be made near the one proposed, 
by rising 40 feet per mile, for the lst 5 
miles, and the remaining 5 miles will as- 
cend at the rate of 80 feet per mile, this lo. 
cation will cost less money than the Ist, how 
much less should it cost to make it equal to 
the lst, distance the same in both cases ? 

I have asked the above, questioned in 
that simple, plain, and pointed way, in order 
to prevent the gentlemen avoiding the an- 
swers of seme kind. 





RartroapD Bars.—We find in the Lon. 
don Mechanics’ Magazine, the following 
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remarks un relation to a mode of avoiding 
the jar which occurs in passing over the 
pedestals, or supports, of the rail. 

RartroaD Bars.—Sir: I have not hi- 
therto directed particular attention to rail- 
roads, but as I read Mr. Daglish’s letter of 
the 26th May, an idea occurred to me, 
which I am induced to offer, through your 
columns, to the consideration of those con- 
nected with great undertakings of that 
kind. I wiil put my idea as a question :— 
Is it not possible to produce a railroad with 
uniform elasticity, or, at least, so nearly so 
as to avoid the inconvenient and injurious jar 
experienced while the wheels of a carriage 
are passing over the pedestals and joints! 

To effect this, I propose that the ends 
where the different portions of the rails 
meet should have corresponding notches to 
admit keys, for the oe ae of keeping all 
fair at top. These keys might be extend- 
ed to the rails on both sides of the road, 
to keep them parallel and at a uniform dis- 
tance. The vertical joints where the ends 
of rails meet to be open, to allow for ex- 
pansion; and for the same reason also, 
the vertical joints at the sides of the keys. 
Horizontally the keys to be as tight as 
possible in the rails. The rails are to be 
kept in their vertical position by the mor- 
tices in the chairs, and to be fastened down 
to them by the keys. Each portion of the 
rails is not to rest on the bottom of the mor- 
tices in the chairs, but upon a transverse 
bar or bars, whose strength and bearing 
are to be precisely that which will produce 
the same degree of elasticity as that of the 
rails, that is, if the wheels of a waggon 
were passing immediately over these bars, 
or the keys in the joints of the rails, there 
would be no more tendency to jar than if 
they were rolling on the rails in the middle 
between any of the supports. 

This idea may be applied to a great 
many, or all the variety of forms for the 
rails; but [ think with Mr. Daglish, that 
the rails, from their upper to their under 
surface, ought to be as little as possibie. 
And, indeed, to produce steadiness in mo- 
tion, the centre of gravity of a train of 
earriages, and the goods they contain, can- 
not be kept too low. 

I am, sir, your obedient servant, 
Josepn JOPLING. 
31, Somerset-street, July 11, 1835. 


On the Resistance of Fluids ; by Gro. W- 
Keety, Professor of Natural Philoso- 
phy, in Waterville College. 

Sir,—I perceive in No. 55 of the Journal, 
that Professor Wallace has announced a 
new measure of the resistance of a fluid in 
a direction perpendicular to a plain surface 
moving in it, viz: That it is as the sine 
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of the inclination of the plane. Permit me 
to state my reasons for adhering to the old 
doctrine, that the perpendicular resistance 
is as the square of the sine of inclination. 
It is well known that the latter measure has 
been deduced from the alleged facts that 
the number and the force of the resisting 
particles vary as the sine of the inclination. 
If it be true that the resistance to a plane 
surface moving in a fluid is as the number 
of particles it strikes in its course, and that 
the number of particles in any indefinitely 
thin fluid lamina is as the area of that 

lamina, (nei- 

ther of which 
B we think Pro- 
nate fessor W. will 


deny,) it fol- 
lows that, if 
D BD bea sec- 











/ tion of a 
r plane inclin- 
ed to the di- 
rection BA of its motion, and BF an equal 
section of an equal plane perpendicular to 
the same direction, the number of particles 
BD will strike is to the number that BF will 
strike in the same time, as the parallelo- 
gram ABCD is to the parallelogram AEFB ; 
and the resistances are therefore, on this 
account, as BG is to BD, or as the sines of 
the inclinations of the sections; the resist- 
ances to the planés are of course in the 
same ratio. 

Now this familiar demonstration would 
seem to settle the question; but Professor 
Wallace argues, “ that the number of par- 
ticles striking the plane does not depend on 
the breadth of the fluid column BG BF, but 
on the surface of the plane, because the 
particles that act on the plane are those in 
contact with it, and therefore their number 
is as its superficial area.” Now, admitting 
it to be true that the number of material 
particles in contact with the plane, at any 
instant, is the same, whether it he perpen- 
dicular or inclined to the direction of the 
motion, it does not, we think, necessarily 
follow that the number of particles struck 
in any given time will be the same. But 
neither is it evident that the number of par- 
ticles in contact with the plane is the same 
for every inclination of the plane. The 
burden of proof, however, seems to lie with 
Prof. W. He has assumed the general phy- 
sical fact that the number of particles in 
contact with the plane, at any instant, is 
the same for any position of the plane, and 
he has deduced an inference, not formally 
expressed, indeed, but surely implied, other- 
wise the argument is worth nothing, that 
the number of particles struck in any given 
time is as the number in contact with the 
plane at any instant. Now we think the 





fact and conclusion may very safely be de- 
nied, and it becomes Prof. W. to show that 
they are consistent with some hypothesis 
respecting the form and relative position of 
the ultimate particles of a fluid body. In 
any hypothesis, we believe the following 
positions will be found to hold : 

First. Whether the number of particles, 
at any instant, in contact with the plane, in 
different positions, is the same, depends 
wholly on the hypothesis. 

Second. If the number is the same in 
different positions, it will be found that the 
number of fluid strata struck in any given 
time, is as the sine of the inclination. 

Third. If the number is not the same, 
then it varies as the sine of the inclination, 
and the number of strata struck will, in any 
given time, be the same. 

If Prof. W. can devise any hypothesis 
with which these positions do not agree, we 
will allow he can disturb our belief in the 
truth of the law of the square of the sines- 

The wide difference between the results 
of observation and those of the old theory, 
would tend rather to dissuade us from ad- 
mitting the truth of the new, when we con- 
sider what important physical circumstan- 
ces are and must be omitted in the condi- 
tions.—[Silliman’s Journal. ] 





[From the Repertory of Patent Inventions.] 
Specification of the Patent granted to 
Henry Boorn, of Liverpool, for Com. 
positions or Combinations of Materials 
applicable for the Greasing of the Axle- 
Bearings of Carriages, and the Azle- 
Spindles and Bearing-parts of Ma. 
chinery in general, denominated Patent 

Aale-Grease and Lubricating-Fluid. 


Mr. Booth says, my patent axle-grease 
and lubricating-fluid are chemical com- 
pounds of oil, tallow, or other grease, and 
water, effected by means of the admix. 
ture of soda or other alkaline substance, 
in such proportions that the compounds 
shall not be ef a caustic or corrosive 
nature when applied to iron or steel, 
but of an unctuous greasy quality, easily 
fusible with heat, and suitable for greas- 
ing the axle-bearings of carriage-wheels, 
or the axles, spindles, and bearings of 
machinery in general. And the propor- 
tions of the ingredients for the said com. 
pounds, and the method of compounding 
them, which I recommend as suitable for 
the above purposes, are as follow :— 

For the axle-grease suitable for car- 
riage-axles, and particularly for the axles 
of every description of railway carria- 
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ges, a solution of soda in water, (the 
common washing soda of the shops,) in 
the proportion uf half a pound weight of 
soda to a gallon of pure water; to one 
gallon of this solution add three pounds 
of good clean tallow and six pounds of 
palm-oil; or, instead of the mixture of 
tallow and palm-oil, add ten pounds of 
palm-oil, or eight pounds of tallow, (the 
tallow being of a stiffer nature than 
palm-oil.) The said tallow and palm.oil, 
or either of them, and the solution, as 
described, must be heated together, in 
some convenient vessel, to about 200° or 
210° of Fahrenheit, and then the whole 
mass must be well mixed and stirred up 
together, and be agitated without ceas- 
ing till the composition be cooled down 
to 60° or 70° of Fahrenheit, and have 
obtained its consistency, which will be 
that of grease or butter, in which state it 
will be ready for use, and may be applied 
in the way in which grease is usually 
applied to machinery. 

For the lubricating-fluid, which, also, 
is applicable to the rubbing parts of ma- 
chinery, (and particularly to the spindles 
of pulleys on inclined planes moving on 
wooden bearings,) 1 recommend to be 
taken of the aforesaid solution of soda in 
water, one gallon ; of rape-oil, one gal- 
lon; and of tallow or palm-oil, one 
quarter of a pound weight: heat them 
together to 200° or 210° of Fahrenheit, 
and then let the fluid composition be well 
stirred about and agitated without inter- 
mission till cooled down to 60° or 70°, 
when it will be of the consistency of 
cream: or if a thicker consistency be 
desired, a small addition to the tallow or 
palm-oil may be admitted; and in all 
cases it is advantageous to shake or stir 
up the mixture immediately before using it. 

Now, though I have given the forego- 
ing proportions of ingredients, as suita- 
ble, under ordinary circumstances, I do 
not mean to limit the invention to these 
precise mixtures; as according to the 
temperature of the weather, or the par- 
ticular purpose to which it may be ap. 
plied, a little more tallow or other.grease 
or oil, and less of the solution may be 
desirable ; or slight alterations in the 
quantity of soda for the solution, or in 
the relative proportions of tallow and 
palm-oil or other grease, may be found 


advantageous—a larger proportion of soda 
VOL. VI. 22* 





in the solution, and a larger quantity of 
tallow in proportion to the solution, 
rendering the compound stiffer, and less 
easily fusible in hot weather; all which 
modifications of my patent compounds 
will be easily adjusted by the superinten- 
dents of the machinery to which they 
may be applied. In witness whereof, &c. 

Enrolled June 4, 1835. P 





[From the same.] 

Specificatian of the Patent granted to Josrru 
Frercuson, of the City of Carlisle, in 
the County of Cumberland, Manufacturer, 
Jor a certain Combination of Processes 
whereby a new kind of Dress or Finish 
is given to certain Goods. Sealed De- 
cember 23, 1834. 

To all to whom these presents shall 
come, &c. &c. Now know ye, That in 
compliance with the said proviso, I, the 
said Joseph Ferguson, do hereby declare 
the nature of my said invention to consist 
in giving a new kind of dress to twilled, 
plain, or figured cotton goods, which 
have been beetled by submitting them to 
certain known processes, not heretofore 
applied, after beetling, to produce that 
effect. And in further compliance with 
the said proviso, [, the said Joseph Fer- 
guson, do hereby describe the said pro- 
cesses and the order in which the same 
are to be applied, by the following state. 
ment thereof, (that is to say): 

I take plain, twilled, or figured cotton 
cloths beetled in the usual way by a 
beetling-machine for fifty or sixty hours, 
in order to bring them to a very high 
gloss, and put them over a damping-ma- 
chine so as to be completely saturated with 
water. I then put them through a dry- 
ing-machine with copper cylinders and 
heated with steam in the usual way, taking 
care to put them through, when twilled, 
as tight as the cloth will bear without 
tearing, so as to open out the twill as 
much as possible during the drying pro- 
cess; when the cloths are plain, or 
figured, only, and not twilled, then the 
usual degree of tension applied to goods 
in drying-machines will be sufficient, and 
in all cases it is preferable that the heat 
and speed of the drying-machine be such 
as to dry the cloth completely by the 
time it gets once through, provided the 
color, (if dyed goods,) be such as to ad- 
mit of if, if not, it should be dried at two 
or more operations. 
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The stiffening of the goods should in 
all cases also be particularly attended to, 
inasmuch as the more firmly they are 
stiffened, whether before or after beet- 
ling, the more defined and perfect will be 
the dress. 

Now whereas I claim as my invention 
the combination of the damping or satu- 
rating and subsequent drying processes 
with the process heretofore in use to pro- 
duce beetled goods, as hereinbefore de- 
scribed, and applied to the purpose of 
giving a new kind of dress or finish to 
such goods as aforesaid. And such my 
invention being, to the best of my knowl. 
edge and belief, entirely new and never 
before used within that part of His said 
Majesty’s United Kingdom of Great 
Britain and Ireland called England, His 
said dominion of Wales, or town of Ber- 
wick-upon-T weed, I do hereby declare 
this to be my specification of the same, 
and that I do verily believe that this my 
said specification doth comply, in all re- 
spects, fully and without reserve or 
disguise, With thé proviso-in the said 
hereinbefore in part recited letters patent 
contained ; whereof I do hereby claim 
to maintain exclusive right and privilege 
to my said invention. In witness where- 
of, &c. Enrolled June 23, 1835. 


—_~ 





[From the same.] 

Tables of Discounts, Net Proceeds, and 
Per-Centage Profits upon the Sale of 
Goods ; ona New Plan of Arrangement : 
being more comprehensive and more expe. 

. ditious for consultation, than any hitherto 
published. By Davip Boots, Author of 
the Interest Tables, &c. &c. London: 
Simpkin, Marshall, & Co. 
The recording of improvements from 
time to time made in our manufactures, 
may perhaps be supposed to include the 
noticing of any thing that may tend to 
the advantage of the manufacturer; and 
to this supposition we attribete our being 
favored with the work before us, which 
holds out the advantage of enabliug the 
manufacturer to calculate his discounts, 
and reckon up his profits more expedi- 
tiously than heretofore. 

We will describe, rather than attempt 
to review, this publication, as to do that 
properly would require that we should 
calculate the Tables to prove their aceu- 
racy,—a task we cannot undertake ;—but 
supposing them to be correct, we con. 
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Booth’s Tabjes of Discounts, &c. 


ceive that this work must be invaluable to 
manufacturers, whose goods are sold sub. 
ject to various discounts. ‘The Tables 
are assorted in pairs, fronting each other. 
The one page gives the amount of dis- 
count on any given sum, at the rate 
marked at the top (that is, at 14, 24, 34, 
and so on, up to 4849 per cent.,) and the 
opposite page gives the net proceeds of 
such sum, or amount remaining after the 
discount is deducted. To the general 
tradesman this work must be equally use- 
ful, enabling him to calulate his profits 
with great facility. We therefore con- 
ceive that we are rendering to our manu- 
facturing and trading readers a useful 
service by recommending them to possess 
themselves of these Tables. 


THe Briston sanp GLOUCESTERSHIRE 
Raitway (from Bristol to the great West- 
erleigh coal-field) was opened on the 6th 
inst. Itis 9 miles long; and the cuttings 
and embankments are supposed to be great- 
er than on any railway of similar extent 
which has yet been formed. There is a 
tunnel (under Staple Hill) 1,540 feet long, 
12 wide, and 164 feet high ; it is ina straight 
line, 3 shafts by which the excavations 
were carried on being left open to admit 
light. One of the embankments is 56 feet 
in height. The capital expended on the 
undertaking is about 77,0002. The Act 
was obtained in June, 1828, and the works 
were commenced in June, 1829. Mr. 
Townsend is the engineer. 








Liverroot AnD Mancuester Rartway— 
Seventh Half- Yearly Meeting.—The Direc- 
tors reported a continued increase in the 
traffic, as compared with the corresponding 
six months of last year. The receipts of 
the half year ending 30th of June, amount- 
ed to 99,4741. 16s. 6d., and the expenses to 
61,8141. 6s. 1d., leaving a net profit for six 
months of 37,660]. 9s. 10d. A dividend of 
4l. 10s. per share (for the half year) was 
resolved upon. ‘The shares are now quoted 
at 200/. 


—_——— 





Sream Carriages on Common Roaps.— 
Mr. Watrer Hancock performed a jour- 
ney of 75 miles, from London to Marlbo- 
rough, in his steam carriage, the Erin,— 
originally called and described in this jour- 
nal as the “ Era.” The time occupied was 
about twelve hours, seven and a half of 
which was running time, as will be seen 
by the following account :— 


JourRNEY FROM Lonpon TO MARLBOROUGH 
in Mr. Wartter Hancecr’s STEAM Car- 
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RIAGE, THE “Erin.”—Sir: The “ Erin” 
steam carriage, Which was built by Mr. W. 
Hancock to run on the Paddington road, 
and originally called the “ Era,” (described 
in your journal, No. 585) started from 
Stratford on Tuesday morning last, at half- 
past four, for Marlborough, with a party of 
gentlemen. Mr. Hancock had attached a 
small tender to the carriage, containing 
coke and water sufficint to have lasted us 
to Reading ; but the bar of wood, through 
which the bolts ran that fixed the tender to 
the carriage, gave way in Cheapside, and 
we were obliged to leave the tender behind 
us. 

The carriage reached Hyde Park corner 
by six o’clock, where we remained about 
half an hour to take in some of our party, 
and proceeded on to Reading, which we 
reached at 11 minutes past 11 o’clock. The 
company stopped there an hour and a half 
and dined; ufter which the journey was 
resumed. 

The carriage reached Marlborough by 
half-past 6 o’clock, with no other accident 
than the breaking of one of the bands of 
the blower. The total time on the road 
was a minute or two short of 12 hours, 
of which 44 were occupied in stoppages, 
leaving 7} hours for travelling the 75, being 
at the rate of just 10 miles an hour. 

No one who has not travelled by steam 
carriages can imagine the inconvenience 
and delay which results from the want of 
regular and ample supplies of water; the 
carriage having to stop from 14 to 18 imi- 
nutes every 10 or 12 miles to fill the tanks 
by hand-buckets from pumps, with some- 
times the additional inconvenience of hav- 
ing to take the supply from some neighbe-- 
ing stream or pond. While the carriage is 
stationary, the fire slackens in consequence 
of the blower being stopped, and it requires 
about two miles running to get it again 
into full play. By observations which I 
made on the road while timing the car- 
riage, I found that the rate of the first three 
miles, after taking in water, averaged 74 
minutes a mile, whilst the latter part of the 
distance, till the carriage again stopped for 
water, averaged one mile in five minutes. 
Frequently the men were obliged to use 
any kind of water they could get; some 
being filled with duck-weed, straw, and 
filth of every description, which, of course, 
very much retarded the generation of steam. 
The inconveniences arose in the present 
ease chiefly from the loss of our tender, 
which would have carried us to Reading 
without any stoppage. 

All these delays would, of course, not 
happen, if water stations, having tanks 
with large hose, which might fill the car- 
riage in a minute, were provided. There 


is no doubt, that had such arrangements 
been made for supplying the “Erin” on 
the present journey, it would have per- 
formed it, including stoppages, in 6 hours ; 
though the carriage was not built, I am 
informed, nor intended for long journeys, 
but for such short distances as between 
London and Paddington. 


Mr. Hancock started from Marlborough 
to return to London on Friday at halt-past 
five. The carriage accomplished the ascent 
of Marlborough hill—the steepest acclivity 
on the Bristol road, being full one mile 
long, and having a rise of about 1 in 7, 
in 6 minutes, with a stoppage of 4 minutes. 
The “Erin” reached Reading by 10, and 
stayed 14 hour for breakfast. After run- 
ning through the town we continued our 
journey, and reached London by half-past 
five, being again 12 hours on the road, and 
having lost nearly about the same time in 
stoppages as on our journey down. 


Our reception on the road was very cor- 
dial; there was searcely any manifesta- 
tion of bad feeling throughout the journey ; 
indeed, wherever we stopped to take in wa- 
ter, we had every assistance given us by the 
bystanders. We were particularly well re- 
ceived at Marlborough, where we stayed two 
days. The carriage made a trip through 
the town each day ; and Mr. Hancock as- 
tonished the inhabitants by the easy man. 
ner in which he could turn, stop, or back 
his carriage. Two gentlemen of Marl- 
borough most ——— entertained the 
steam travellers whilst they remained in 
that town. 


Subjoined, I give a table of the perform. 
ances of the steam carriage taken from 
the notes of the gentlemen who timed the 
carriage. 

And remain, yours truly, R. 

London, August 10, 1835. 





Messrs. Maupsiey anp Fiexp performed 
the same distance in five hours 494 mi- 
nutes, running time. 


Journey FRom Lonpon TO MARLMoROUGH 
py Messrs. MAUDSLEY AND FIELD’s Steam 
Carriace.—The journey from London to 
Marlborough has been also recently per- 
formed by the steam carriage constructed 
by Messrs. Maudsley and Field for Sir 
Charles Dance, Mr. Macneil, and other 
gentlemen. We extract the following state- 
ment of its performances from a letter of 
Mr. Macneil to the newspapers. It will 
be seen that the rate of speed realized was 
nearly the same as in the case of Mr. 
Hancock’s “Erin ;” but the time occupied 
in stoppages was less, owing, no doubt, to 
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better arrangements having been made for 
the supply of water :— 

“‘ Time on the road in going down 8 10 30 
Deduct stoppages- - - - - - 221 4 


Total time while moving - « - § 49 %6 
Which gives about 12°86 miles per hour 
whilst running. 








Time returning - - - - - - 11 22 0 
Deduct stoppages - - - - - 4 2 0 
Total time moving - - - - - 720 0 


Which is rather more than 10 miles per 
hour whilst running.” 





[From the American Railroad Journal.] 

On the Location of Railroad Curvatures ; 
being an Investigation of all the Princi- 
pal Formulas which are required for Field 
Operations, in laying Curves and Tan- 
gent Lines, to pass through Given Points. 
By J.S. Van De Graarr. 


(Concluded from vol. vi., p. 160.) 


27. The preceding articles, with their ob- 
vious combinations, embrace all the cases 
which can occur in the field, by a method 
of computation rigorously accurate, and of 
convenient application. But before closing 
this part of the subject, the following ex. 
ample will be here given, as a general illus- 
tration of the method to be pursued when 
an alteration is proposed in a line after the 
completion of a location. 

Let D AF A’ GL represent a located line 
having the following character: D A, a tan- 

ent; AF, a curve, modulus of curvature 
50 3’, and length 18 chains ; ¥ A’, a tangent, 
length 9 chains; A’ G L, a curve, modulus 
of curvature of the part A’ G, 2° 52’, and 
iength of the same part, 15 chains. Now, 
it is proposed to remove the origin A 4 
ehains back upon the tangent line D A, toa 
station B; and to lay a curve BR 15 chains, 
with the same modulus of curvature, 2° 3’; 
and it is required to know what would be 
the direct distance R Q between the two 
curves from the point R. And if a tangen- 
R X’ be laid from the point R, it is also ret 
quired to know the proper position in that 
tangent line, for the origin B’, and the ne. 
cessary modulus of curvature, in order to 
trace a new curve B’ G in sucha manner as 
to pass again into the original line G L with 
- @ common tangent at the station G. 

Because B R = 15 chains, and BA = 4 
chains, the difference is 11 chains, and the 
curve A Q will therefore obviously contain 
more than 11 chains when R Q is normal 
to the tangent R X’. Hence, taking the 


station Q at the extremity of 13 chains, the 
data for computing the line R Q by means 
of (XXV.), will be, T’ = 2° 3’, n = 13, m 
= 15, and « = + 4; or, 2nT = 538° 18’, and 
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ImT a 61° 30’; and therefore w = ; ein 
"87882 -— 80178 + — (400 
—4x ae Ht 16 } (4 


—4x 2153 + 16)3 = J 11:388 = 3°38 
chains nearly = RQ. And by (XXVI), 


Cos. P = — 8651; that is. 


P = 210°6’. Hence, the angle Q R X’ will 
evidently be expressed by 2mT + 210° 6’ — 
180° = 91° 36’; which being nearly a right 
angle, proves that 13 integer chains in the 
curve A Q, corresponds most nearly with a 
true normal line Q@ R. The length of the 
line Q R furnishes the data by which to 
judge of the situation of the ground at the 
point R. 

The origin, and curvature of the new 
curve B’ G, will now be investigated by 
means of (XVII.) and (XVIII.) Let any 
arbitrary point K be selected for the origin 
of a system rectangular axes K X’, K Y’; 
and compute the values of the co-ordinates 
A’ H’, H’ K, of the origin K, taken with re. 
ference to the rectangular axes which have 
iheir origin at A’. 

In such a case as the present, it would be 
most convenient to take the point K coin. 
ciding with the station R; but in order to 
retain the resntfs given in a former example, 
take R K — ! 2 ehiains; and the values of the 
required cv-vrdiniates will then be, A’ H’ = 
-> 1:37 chains, and H’ K = + 1°58 chains. 

The co-ordinates of the point G, taken 
with reference to the axes K X’, K Y’, may 
now be computed by means of (XXI.), after 
the co-ordinates of the same point, taken 
with reference to the axes at A’, have been 
determined by (VII.) To find these latter 
co-ordinates, the given data are, T = 2° 52’, 
and 2 = a 2nT = 86°. Hence, by 

99756 95 
(VIL), «= aa = 9-98 chains, y = ba 
= 9-30chains. Now, the data necessary for 
computing the new co-ordinates by means 
of (XXI.), are, « = + 1°37, 6 = + 1:58, z 
= + 12° 18’, = 9-98, and y=9°3. Hence, 
x’ = 10°88 x -21380+ 11:35 x -9770 = 2-32 
+ 11:09 = 13-41 chains, y = 10°88 x -977 
— 11°35 x -213 = 10°63 — 2-42 = 8-21 
chains. The inclination of a tangent at G, 
to the tangent F A’, is expressed by 30 
2° 52’ = 86°; and therefore the inclination 
of a tangent at G, to the tangent R X’, is 
expressed by 86° — 12° 18’ = 73° 42’. 
The given data by which to compute the 
position of the new origin B’ by means of 
(XVIII.), will therefore be X = 13-41, Y = 
8-21, and D = 78° 42’; that is, « = 8-21 
x 1:334 — 13.41§= 10:95 — 13-41 = — 
2°46. The ‘required origin B’, of the new 
curve B’ G, will therefore be situated 2°46 
chains in advance of the selected point K; 
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that is, the length of the new tangent R B’ 
is 14°46 chains. By (XVII.), Sin. T = 
a = °04381 ; or, T = 2° 302’ = modu- 
lus of curvature of the required new curve 
B’ G. 

SCHOLIUM. 

When the curves under consideration are 
long, and also embrace portions of circum- 
ferences greatly exceeding 20° or 30°, the 
trigonometrical formulas investigated in the 
foregoing articles become of the utmost 
importance in the field. But there are se- 
veral well known approximative formulas 
which will sometimes be found useful aux- 
iliaries in the first location of a line where 
short and frequent curves are introduced ; 
and they will also very often be convenient 
when certain alterations are proposed in a 
known line, and a new line is required to be 
selected by computation. It is therefore 
the design of the remaining part of the pre- 
sent inquiry to show how those approxima- 
tive results may be easily deduced from the 
rigorous formulas already given. 

28. By means of (VI.), we have y = 

in.2 
on and therefore the quantity n? x 
Sin. T will always exceed the value of y. 
Hence, n* x Sin. T will express the value 
of some ordinate oblique to the axis of x. 

Let this oblique ordinate be denoted by K; 
and the followmg expression will obtain: 


K =n?-Sin.T. (XXXVI.) 


But by putting g = 001745, which is the 
length of an are of one degree, to a radius 
unity, and supposing the angle T to be 
measured in degrees, and decimal parts of 
a degree, the result will be, thatg x T = 
Sin. T very nearly. The value of the 
oblique ordinate K will therefore be nearly 
expressed as follows: 

K = qa? T. (XXXVII.) 

29. Suppose T and T’ to denote the res- 
pective moduli of curvatures in degrees of 
two curves AQ and AR, which are laid 
from the same point A, and upen the same 
tangent line A X; and let each curve con- 
tain an equal number of chains represented 
by n. It is proposed to find an approximate 
value for the distance Q R. 
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Let Q X and R X be the two oblique or- 
dinates whose values are expressed by qn°T, 


and gn*T", respectively. If, then, those two 
ordinates be supposed to coincide with each 
other, which will not be far from the truth, 
then their difference in length must express 
the required distance Q R. Hence, taking 
w to represent the line Q R, the following 
formula is evidently the result : 
w= qn*?:(T—T’). (XXXVIIL) 
The formula thus obtained is an exceed- 
ingly near approximation of the true length 
of the line Q@ R, when the curves A Q and 
A R do not contain more than 20° or 30° 
each ; but its application in the field is con- 
fined to that particular case only in which 
those two curves contain, each the same 
number of chains. And although the length 
of the line w, as thus computed, will not 
differ so much from the true quantity as to 
produce a material inconvenience in the lo. 
cation of a line in a slightly undulating 
couniry, even when the two curves embrace 
portions of circumferences greatly exceed- 
ing 20° or 30°, yet, in such cases, if the re- 
sult were even rigorously true, a know- 
ledge of the length of the line w will be of 
little use in the field when the obliquity of 
that line remains unknown. The formulas 
(XXIII.) and (XX!IV.) must, therefore, in 
such a case,. he. reserted-tosin order to dis- 
cover the true position of one of the curves 
when the other is given; but when those 
two curves each embrace only a small part 
of the whole circumference, it will be suffi- 
cient in practice to measure the line w as a 
normal to either curve, in which case the 
expression (XXXVIII.) will be highly use- 
ful. 


It is sometimes required to find the mo- 
dulus of curvature of one of the curves, 
when the other curve and the line w are gi- 
ven data; in which case the following for- 
mula obtains ; 

T=T + — (XXXIX.) 
qnu- 

This expression is immediately derived 
from a transposition of the one preceding. 

Three examples will be now given, the 
first of which will be a case where the for- 
mula (XXXVIII.) is not at all applicable ; 
the second will explain a case where that 
formula can not be used alone with advan- 
tage; and the third will show an instance 


in which the same formula will be very use- 
ful in the field. 


Example 1. Let a curve whose modulus 
of curvature is 2° 45’, be traced 20 chains 
of 100 feet each, from a given point and 
from a given tangent line. Now it is pro- 
posed to lay another curve from the same 
origin, and from the same tangent line, and 
whose modulus of curvature is 3°. How 
far would this latter curve pass from the ex- 
tremity of the former? 
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Here, by (XXXVIII.), w = -01745 x 400 
x 4° = 175 chains = 175 feet = the re- 
quired distance as determined by the ap- 
proximative method. But this result is too 
far from the truth to be of any practical uti- 
lity, as will appear from the following accu- 
rate calculation. Taking the extremity of 
the 19th chain for the termination of the 
new curve, the given data in (X XIII.) are, 
n= 20, m = 10, T = 2° 45’, T’ = 3°, and 











LP Sin. 110° _ 93969 
C= U; thatis, x7 = 2 Sin. 9° 45/ — ‘0960 
bai, pe 1—Cos.110° 1 + -34202 _ 
+ + Sei.2 40 000 
134202, SC, ___ Sin. 124° _-91355 
0960 = 13°98; @’ = Ein 3° = “1047 
iia, tp ie 1— Cos. 114° __ 1 + 40674 
; a Ce ee 7 Cee 
* WE oo — 

= A007 > 13°44 ; or, x — 2’ = 1°06, and, 


y — y = 054. Hence, w = (1.06)? + 
‘54)*)3 = (1:1236 + -2916)} = Y 1415 = 
119 chains = 119 feet = true distance 
from the extremity of the given curve, to 
the station at the termination of the 19th 
chain in the proposed curve. 

Example 2. Let A R represent the curve 
of a graded roadway, and suppose A Q to be 
an approximate curve, traced 10 chains, of 








100 feet each, with a modulus of curvature 
of 2° 45’. From the extremity at Q, sup- 
pose a normal line Q P to be measured 40 
feet to the centre of the roadway at P. It 
is proposed to show a method of ascertain- 
ing the modulus of curvature which will 
trace the curve A R. 

In order to odtain an approximate value 
for the new modulus of curvature by means 
of (XXXIX.), the given data are, T = 2° 
45',n = 10, and w = 4; that is, T’ = 2° 45’ 


“4 “4 
= 2° 45) 








<= 22 , 
+ 0175 x 100 = * © +775= 
*229° = 2° 45’ + 1332’ = 2° 583’. Now, if 
a new curve were to be commenced at the 
origin A, and traced agreeably to the mo- 
dulus of curvature 2° 583’, it would not 
touch the point P by a deviation of about 3 
feet, as an accurate calculation will show, 
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and a variation of even 6 inches from the 
true centre of a graded surface is frequent! 
a matter of some consequence. If a small 
error be made in the modulus of curvature 
at the commencement of a curve, it is not 
a proper remedy, after the line begins to 
deviate a material quantity from the true 
centre, to make a new change of curvature 
merely to correct the former error; for such 
a method of operationZnot only shows a 
great want of skill, but it also multiplies the 
difficulties when the road at any future time 
may want adjustment. When, therefore, 
the approximate result, 2° 583’, has been 
obtained, the next thing required to be done, 
by means of an instrument placed at Q, is 
to ascertain the true position of a point S, 
where the extremity of the 10th chain in 
the new curve would be situated, without 
actually tracing that curve upon the ground. 
The length and position of the line Q S 
may be correctly computed by means of 
(XXIH.), and (XXIV.); and then having 
measured the amount of error S R, to the 
centre of the roadway, the modulus of cur- 
vature required may be determined by 
means of (XXXIX.) For the given data 
will then be T = 2° 583’, n = 10, and w = 
measured distance S R. 

It will be here easily observed that there 
are two sources of error in the first result 
obtained from (XXXIX.) The greatest 
part of this error arises from the want of 
coincidence in the directions of the lines Q P 
and Q S; for an accurate calculation will 
show that in the present example, a differ- 
ence of 133’ in the moduli of curvatures 
corresponds accurately with a distance of 
39 feet between the two extremities of the 
curves, which agrees with the distapce 
supposed in the first calculation, within one 
foot. But owing to the obliquity of the line 
Q S,a new curve laid from the origin A, 
agreeably to the moduius of curvature 2° 
583’, would intersect the line Q P at about 
37 feet from the point Q, and therefore pass 
3 feet from the true centre of the roadway. 


Example 3. Suppose A A’ and A’ A” to 
represent two different curves, connected 
together upon a common tangent at the 
point A’, and selected in the field by tracing 
systems of rectangular lines agreeably to 
the method of co-ordinate axes as explained 
in art. 17; and let the numerical values of 
all the quantities remain as in the example 
given for that article. Now, in the place of 
these two curves, it is proposed to lay one 
continuous curvature from A to A”, if the 
ground about the intermediate point A’ will 
permit such an alteration; and it is there- 
fore required to know how far the new 
proposed curve A D A” would pass from the 


point A’. 
t is very evident that the co-ordinates 

















A” H, H A, of the point A, taken with re- 
ference to the axes A’ X’, A’ Y’, are respec- 
tively equal to the co-ordinates x, y, of the 
point A’, taken with reference to the axes 
AX, AY. Hence, the given data for com. 











puting the modulus of curvature of the 
roposed curve A D A”, by means of 
(XXII.), are the following: « = A’ H 
= 20-21 chains, 8 = — ii A= — 1247 
chains, x 17-18 chains, y = 10°24 chains, 
and z = — 63° 20’. Therefore, Sin. T’ = 
— 2:23 x Cos. 63° 20’ + 37°39 x Sin.63° 20’ 


— 2:23]? + 37-39)? 
= -02310; or, T’= 1° 20’ = mo- 








=f 32-412 
—~ 4403 
dulus of curvature which would trace the 
continuous curve A D A”. 


The data for computing the distance A’ D 
by means of (XXX VIII.), will now be, n = 


25, T = 1° 16’, and T’ = 1° 20’; that is, w 
4 

= ‘0175 x 625 x g = 0:75 = the required 

distance A’ D nearly, expressed in chains. 


30. When two curves, having their res- 
pective moduli of curvatures represented in 
degrees by T and T’, are laid from different 
origins upon the same tangent line, let « 
denote the number of chains between the 
origins. If, then, the curve T be continued 
a chains, and the curve T’ be supposed to 
eontain n + « chains, it is evident that 
the following formula will obtain for a rea- 
son similar to that in the preceding article, 
the quantity w denoting the same line as 
before : 


won? T—gin+ «\?*T’. (XL) 
* The expression thus obtained will be fre- 


quently useful in the field when short 
curves only are under consideration ; and if 
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it be supposed that w = 0, a formula may 
obviously be re deduced which will cor- 
respond to (XIX.) by an approximation. 
For then n?T = n+ «|?+ 7; thatis, — 


” 


~ 4 





T’=Tx ee 7 

n+« (XLL) 

This expression is remarkably simple, 

and will be very convenient for short 
curves. 





31. Let CADF represent a given curve, 
whose modulus of curvature is denoted in 
degrees by T, and let ic pass into a tangent 
F Q at any given station F. Let also FR 
represent any small distance immediately 
on the right or left of the station F, and RS 
a straight line, whose inclination to the line 
F Q is denoted by a given quantity z°. It 
is then proposed to determine a point A in 
the given curve C A D F, and the requisite 
change of curvature at A, in order to lay 
the curve A D F into the position A R, and 
the tangent F Q into the position R 8S. 

Take w to represent the small given dis- 
tance F R, and let n denote the required 
number of chains from A to F, and T’ the 
required modulus of curvature of the new 
curve AR, 


The two equations, : = 2n} (T—T’), and 
w = qn® + (T—T’), are furnished by means 
of (V.) and (XXXVIIL.) respectively ; and 
therefore, by eliminating » and T—T’, the 
following expressions will result : 3 


2w 





T+?'= @& (XLIL.) 


These formulas will be very convenient 
in the field when two short curves in rever- 
sion are to be connected by means of an in- 
tervening tangent common to both curves. 
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32. Suppose A X to represent a given 
A. x 








G 
tangent line, and A a given point therein, 
which is designed for the origin of a certain 
required curve to be laid passing through 
a given point G. Suppose, also, that the 
point G is visible from the origin A, and 
that the approximate distance A G is known. 
It is then proposed to find the necessary mo- 
dulus of curvature, in ordcr to trace the re- 
quired curve A G. 

By means of an instrument placed at the 
origin A, let the angle X A G be measured, 
and let its value be denoted by D’. It evi- 
dently appears frum (II.) that the angle D’ 
will contain the modulus of curvature as of- 
ten as the curve A G contains chains. 
Hence, 

Dp’ 


t=] (XLIIL.) 


The expression thus obtained is extremely 
simple, and for short curves will be highly 
useful in the field. 


Extract of a Letter from our Correspond- 
ent, A. W., dated, 


Lansingburgh, 27th August. 
Business calling me to New-York, about 
the middle of June last, and not having 
completed it on the first of July, and finding, 
from appearances, that little could be done, 
till after the celebration of the Fourth of Ju- 
ly, I took the opportunity to make an excur- 

sion of two or three days to Philadelphia. 
Stepping on board the morning six 
o’clock boat, I was enabled, by a rapid, but 
pleasing and changeful travel, by land and 
water, to reach Philadelphia in time for din- 
ner at the United States Hotel. Some peo- 
ple live to eat, and others eat to live; and 
as I belong to the latter class, I did not 
pounce my eye on the preparations for din- 
ner in the spirit of a gourmand. I merely 
noticed the profusion of viands on the table, 








but I could not help, being a stranger, ob- 
serving the superiority in good, wholesome, 
well-baked bread, fresh vegetables, and 
choice butter. ' 

When dinner was over, I took a walk to 
the Navy Yard. The first impulse was, of 
course, to find something new, and worthy 
of inspection. With very little search, I 
found an object which answered the pur- 
pose. This was the new national ship, 
Pennsylvania, of 140 guns, now on the 
stocks. It was my good fortune to meet 
with a gentleman who was probably an of- 
ficer of some grade, at any rate, I think he 
was worthy to be one, at least as far as po- 
liteness is concerned. He showed me, with 
an apparent feeling of national pride, every 
thing connected with it, and answered all 
my questions, not only with a thorough 
knowledge of the subject, but with seem- 
ingly as much pleasure as I could possibly 
take in asking them. I took minutes from 
some of his answers, ard among the princi. 
pal ones I find the extreme length of the ship 
is 217 feet, its greatest breadth 59 feet, and 
its depth, amidships, 51 feet. But as naval 
architecture is not my object, though I took 
several other notes, I will not tax the printer 
nor the reader with them. As I had ano- 
ther use for the remaining part of the after- 
noon, I took a rather painful leave of my 
interesting guide, reflecting, at the same 
time, with what wonderful accuracy the 
sweet and bitter of life are balanced; for 
the extreme pleasure I took with this mo. 
mentary acquaintance, was exactly balanced 
by the pain of parting. 

I now steered my course to Washington 
Square, a fine specimen of taste and libe- 
rality. It is situated in the southeasterly 
part of the city, and I was told that it con- 
tains about eight acres. It is beautifully 
laid out, and planted with ornamental trees, 
selected from various parts of the world, 
but, as they should be, mostly natives of 
our own continent ; for certainly, while the 
Eastern Continent can boast of its ancient 
ruins, its broken columns, and relics of the 
arts of other days, now trodden under foot, 
and crumbling into dust, the proper field, in 
which to search for the beauties of nature, 
and to explore her inmost recesses, will be 
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found in the forests of America. The sun 
was now descending far in the west, and 
its light striking in bold relief on the trees 
and flowers, and reflected from different 
shades of green, presented a scene beautiful 
beyond description. 

The city contains several other spacious 
and beautiful squares, but I had not time to 
visit them. Why is it that our other cities 
and villages are destitute of these delightful 
appendages? No reason can be given, but 
that they were laid out, as we know was 
the case in the early settlement in our own 
State, without any plan at all, or the ground 
has been seized on, and sold in speculation, 
to gratify the sordid views of forestallers. 


When thirst of gold enslaves the mind, 

And selfish views alone bear sway,; 
every nobler feeling—every spark of lauda- 
ble national pride vanishes, as colors vanish 
when light is withdrawn. 

The dusk of evenIng was closing around 
me, and ] returned to my lodgings. The 
day’s exercise had given me an appetite for 
a wholesome supper, and a night of quiet 
repose, both of which were duly enjoyed. 

At daylight next morning, I took a stroll 
through the market, and was soon convin- 
ced that its celebrity was justly merited. 
The building and accommodations were in 
themselves highly worthy of notice. Stretch- 
ed nearlya mile in length, through the middle 
of a wide avenve, which is a great thorough- 
fare through the centre of the city, from 
one river to the other; and forming, on 
each side of it, a street of convenient width. 
Its plan, for beauiy and convenience, could 
searcely be improved. But to give an idea 
of the contents of this market, all Ican say, 
from so short an inspection is, it contains 
samples of every thing which ever was, or 
can be exhibited for sale in a public mar- 
ket. The meats in general were fine, but 
the mutton, in particular, surpassed any 
display of that article I have ever seen. The 
butter was exhibited in a style of neatness 
and taste, which would draw tears of plea- 
sure in the eyes of an Epicure. But it was 
not these more prominent articles only 
which attracted attention ; every thing the 
eye could recognize, animal, vegetable, 
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mineral, or fossil—natural or artificial, was 
there, and all so tastefully arranged, that the 
smallest article seemed to say, examine me 
too; while the choice fruits, flowers, and 
fresh vegetables, whispered, with more con- 
scious dignity, here you may see the effect 
of liberal premiums from the Pennsylvania 
Horticultural Society. 

After breakfast, taking all the rest of the 
day before me, I set out to view the gar- 
dens, water-works, &c.; and, taking a 
hackney coach, my first course was steered 
to Bartram’s Garden and Nursery. These 
are situated on the west bank of the Schuyl- 
kill, about three miles from the city, and are 
now owned, and judiciously managed, by 
Mr. Robert Carr, the son-in-law of Mr. Bar- 
tram, who is well known as a botanist and 
naturalist; and his very superior collection of 
North American trees and plants, show him 
in the very pleasing light of being truly na- 
tional. é 

On a stone over one entrance to the 
house, I noticed the date of 1731, rather 
roughly but plainly cut. On inquiring, I 
found that this front of the mansion was 
built at that period ; and another inscrip- 
tion, purporting to have been cut 39 years 
afterwards, reads and spells thus : 


“ It is god alone almyty lord 
The holy one by me adored. 


“ Joun Bartram, 1770.” 


The garden, it is said, was commenced 
about four years before the date of the first 
inscription, and is now about 114 years old. 
I was informed that Mr. Bartram and his 
son must have been about 100 years in col- 
lecting this valuable legacy they have left to 
the Flora of North America. A smal! strip 
of land, containing less than seven acres, 
was said to contain rising 2,000 species, na. 
tives of our own country. But I found also 
ano less rich treat in examining the exo- 
ties, which were very numerous and valua- 
ble. The collection of Camillas and tro- 
pical plants, surpassed any thing of the kind 
I had ever seen!; among the latter were some 
fine specimens of Zamias, Ficus, Euphor- 
bia Hetirophylla, &c. The grounds were 
tastefully laid out, and besides the amazing 
variety of smaller trees and shrubs, arrang- 
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ed, apparently, to the best possible advan- 
tage, the effect is still heightened by the 
grandeur of several trees, majestically tow- 
ering above, and overspreading the rest: 
among which are a Norway Spruce, at least 
80 feet high ; a Cypress, (Cupressus disti- 
cha,) 25 feet 6 inches in circumference, and 
114 feet high; native Magnolias, Flowering 
Acacias, &c. And beneath this lofty dis- 
play of variegated foliage, on proper fix- 
tures, I noticed a magnificent Sago Palm, 
the circumference of its foliage 24 feet, and 
the stem 3} feet. But it is vain to attempt 
enumeration, when the bare catalogue would 
four times exceed my limits. 

Between this beautiful and magnificent 
grove aud the Schuylkill, are several fish- 
ponds, with gold and silver fish and acqua- 
tic plants ; and still farther on, towards the 
river, is an ancient cider-mill, cut, with 
great labor, out of the solid rock, near 
which was a small plot of Gama grass. 
From the numerous accounts of the pro- 
ductiveness of this grass at the south, parti- 
eularly in North and South Carolina, it 
must be found a good snbstitute for clo- 
ver, herds grass, &c. &c., and its introduc- 
tion of great importance to that section of 
our republic. But from an examination with 
some of it, raised in my garden, and also the 
opinion of Mr. Carr, who has had it on his 
grounds a dozen years, I am led to con- 
clude it will be of no great value to our 
northern farmers. The vines and fruit 
nurseries were extensive, and appeared in 
perfect keeping with the rest of this splen- 
did establishment. 

Nor was this display of nature more pleas- 
ing than the polite attention of its worthy 
proprietor, who not only answered, with 
apparent pleasure, all my questions, which, 
to say the least, extended to the utmost 
bounds of civility, but showed me many 
deeply interesting curiosities, and, among 
other things, his extensive and valuable 
library, principally on Agriculture, Horti- 
culture, and Botany, which seemed to say, 


‘Come, let me make a sunny realm around thee, 
Of thought and beauty! Here are books and flowers.” 


Leaving this place with reluctance, I 
steered my course to Lemon Hill, which is 
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the name very appropriately given to the 
pleasure grounds of Mr. Henry Pratt. It 
is Situated in the immediate vicinity of the 
grand Water-works, and is said to contain 


over twenty acres. Nature seems to have 
displayed her utmost power in modelling 
this charming situation, leaving but little 
for art to acconiplish, to render it one of 
the most delightful spots.on earth ; and art, 
with sueh a bold and lovely model, appears 
to have availed herself of every advantage, 
to beautify and complete what Nature had 
so happily begun. 

The mansion is placed on an eminence, 
commanding a delightful view of the Schuy]- 
kill, just at that point where every thing is 
in pleasant motion. The busy neighbor- 
hood of Fairmount, the interesting views 
of this fine landscape, are fully kept before 
the eye, by gently winding paths, through a 
rich and well kept grass plot; every turn 
producing some new and pleasing effect. 
The foot does not tread in the same path 
which the eye has gone over before. The 
groups of lofty trees, so advantageously 
placed on the hill, near the house, with 
their deep green foliage, form a beautiful 
contrast with those of more light and stin- 
ted growth, situated in front of the ground 
bordering on the water ; thereby adding much 
to the effect, by seeming to remove the per- 
spective to the farthest extremity of the 
picture. The numerous well stocked fish- 
ponds, with their islands and aquatic pro- 
ductions, summer-houses, gardens, porters’ 
and laborers’ lodges, all well placed for pic- 
turesque effect ; and the beautiful little grot- 
to, thrown so chastely over the mineral 
spring, all conspire to complete the beauty 
and variety, without, in the least, marring 
the productions of nature, so very interest- 
ing in the immediate vicinity. The spacious 
green hot houses, with their numerous and 
lovely tenants, spread far and wide in every 
direction, making the whole garden a repo- 
sitory of flowers and fragrance, certainly 
stand prominent in their kind ; and as we 
migrate along the well kept gravel walks, 
so richly adorned by tree, shrub, and plant, 
of every shade and shape, and from every 
climate, intermixed with the inmates of the 
green house, the shaddock, orange, citron, 






























































lime, the fig tree, laden with inviting fruit ; 
the sugar cane, pepper tree, banana, guava, 
and plantain ; the cheremalia, mango, and 
splendid cactus ; a reflecting mind must be 
lost in admiration, not knowing which most 
to admire, the amazing variety produced 
by nature, or the wealth, liberality, and 
taste, which have planted and sustain them 
there. 


As I cast a valedictory glance at this en- 
chanting scenery, the power of association 
brought forcibly to my mind the sligthed and 


neglected talents of my worthy friend Per- 
rine, whose whole soul is compounded of bo- 


tanical science and horticultural taste. Had 
the magnanimity of our wise National Le- 
gisluture been sufficient to have granted his 
petition, for a few acres of wild, and, proba- 
bly for a long time to come, worthless land, 
on the peninsula of Florida, and the little 
pecuniary aid, to which every sensible man 
in the nation would have been proud of 
contributing, to enable him to establish a 
national repository, for the introduction and 
acclimation of exotic plants, he would ere 
now have exhibited all the beauties and 
rich treasures of the vegetable warld, flour- 
ishing in high exuberance, without the ex- 
pensive aid of artificial heat. One half of 
the amount, which the patriotic and noble 
spirited proprietor of this establishment has 
expended, from his own purse, would have 
accomplished his objeet in a manner highly 
creditable to the nation, and profitable to 
the present and future generations. But 
public bodies, like corporate bodies, have 
no souls. 

But I found the plan of my pleasing ex- 
cursion, as I now find that of my letter, ex. 
tended beyond the bounds to which circum- 
stances limit its accomplishment ; and I had 
then, as I have now, to quit the subject al- 
most at the beginning. You know my at- 
tachment to the subject of horticulture, and 
you know there is nothing else so pleasing 
to me, except the cultivation of the human 
mind. But here 1 had both the subjects be- 
fore me; one, in the situation I have so 
faintly described, and the other, in the more 
than pleasing urbanity and politeness of its 
proprietor, either of which, to say the least, 
I never saw excelled. I have ever been of 
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the opinion, that a spirit to relish, and taste to 
direct horticultural improvements, is com- 
mensurately an evidence of an amiable and 
philanthropic disposition ; and, if proof were 
wanting, I found it amply displayed, in the 
kind attention, which, as a stranger, I re- 
ceived, not only from Mr. Pratt, but from 
his principal gardener. 

The day was now far spent, and I had 
only time to take a slight glance at the wa- 
ter-works. As I am not familiar with the 
subject of mechanics, and if I were, I had 
now no time for 


“ Examining with care each wondrous matter 
That brought up water.” 


I can only say, of the whele, it is a stupen- 
dous establishment. But there was a pe- 
culiar charm to me in the reservoir on the 
hill, consisting of three beautiful sheets of 
water, and a fourth in operation. 


The time I had allotted for my stay was 
nearly exhausted, and I had examined but 
two of the gardens, of which I had procured 
a Jong list. I had promised myself the plea- 
sure of visiting Mr. Parker’s Botanic Gars 
den, Mr. MeArran’s Botanic Garden and 
Nursery, Mr. Hibbert’s Nursery, Messrs. 
Landreths’ Nursery, and others of equal ce- 
lebrity ; but the imperious call of business 
compelled me to forego the pleasure, and it 
being now Saturday night, I returned to my 
lodgings. ~y al 

On Sunday merning I attended Chureh. 
But in the afternoon, as an exercise not 
altogether unapropriate for the day, I 
visited Rolinsan Rural Cemetery. This is a 
place which, though no person of common 
sense could leisurely enter with feelings of 
levity, yet no reflecting mind could spend a 
few moment’s contemplation in it, without ex- 
periencing emotions of exquisitely pleasing 
satisfaction, though still partaking of a 
sober seriousness nearly bordering on 
melancholy. 

This place contains 2} acres. It was 
commenced in 1827, and now contains be- 
tween 4 and 5000 interments, and about 
190 vaults. When it was first commenced 
a lot about 10 by 8 feet sold for $40, but 
will now command from $90 to $100. An 
adult stranger can be buried for $8, and a 
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child for $4, including opening and closing 
the grave. 

The place is inclosed on three sides with 
a handsome stone wall, and the front side 
with an iron railing. On the right hand of 
the entrance is a dwelling for the attendants 
to the concern, where they are at all times 
to be found. On the left is a green house, 
with rooms over it for meetings of the lot- 
holders and managers. 

The plants in the ‘green house are for 

the purpose of ornamenting graves, at 
proper seasons ; and hardy flowers in great 
variety are growing, tastefully and liberally 
seattered over the ground. 
; Among the various and numerous monu- 
ments, some were of peculiar elegance. I 
noticed one, on which the incription stated 
that it was executed in Italy. It was of 
exquisite material and workmanship, and I 
could not help admiring the skill in the fine 
arts peculiar to that country ; but looking a 
little farther, I was most agreeably astonish- 
ed to find one executed in Philadelphia, 
quite surpassing it ; I could not but indulge 
some feelings of pride in reficcting on the 
amazing improvement since 30 years ago, 
when similar monuments were ornamented 
with an awful staring death’s head and 
marrow bones. 

Among the interients I noticed that of a 
Chinese, aged 37, buried in 1830. Part of 
the inscription was in the Chinese charac- 
ter. 

I could not view this interesting spot 
without painful reflections, on what appears 
to me the unpardonable want of similar in- 
stitutions in the great and opulent State in 
which I live. Can it be from a want of 
social affection in the people in this state, 
or can it be from feelings of parsomony, 
that we grudge the expense, that we suffer 
our friends to be put under the turf to-day, 
and the place of their rest broken up and 
perhaps appropriated to some other use 
to-morrow’ The Corporation of your city 
are selected for their supposed fitness, and 
are duly authorised and empowered to 
manage and direct all affairs of public in- 
terest ; and is it not a duty they owe to 
protect the public feelings, from what must 
be daily suffered by persons who cherish 


with tender affection the memory of their 
deceased friend, when they see the place of 
their remains turned into a common high- 
way, or perhaps dug up, and their bones scat- 
tered and trodden into dust ? 


This is naturally a public coneern ; but 
if it does not soon receive the attention the 
importance of the case demands, it will 
pass into the hands of private speculation, 
from which it would be difficult to return 
it to its proper channel, and which would 
place it in a state truly to be deplored by 
every person whose heart is warmed by a 
spark of philathropy or patriotism. But to 
return. 

On Monday morning I left Philadelphia, 
and I can truly say, I never spent three 
days in more pleasing gratification. Get- 
ting on board the steamboat, I lost much of 
the beauty of the scenery on the way to 
Trenton, :by accidentally taking up part of 
a number which I had not seen before, of 
a new and beautiful little periodical entitled 
the Zodiac : it so completely engrossed my 
attention, that I saw nothing else till I had 
finished perusing it, just as we arrived at 
Trenton. 

As natural history is in some measure 
my hobby, of course my’ «attention was 
particularly occupied by the Naturalist’s 
book,in which I was confident I recognized 
the pen of my esteemed friend Doct. . 
and I determined to patronize the Zodiac 
at my return. kina 


A.W. 








[For the Mechanics’ Magazine.] 
TO OUR AGRICULTURALISTS. 


Foreigners, the least conversant with 
the grades of society in Europe, are much 
surprised at the low social estimation of 
the agriculturalists of this country. In 
every part of the civilized world, excepting 
this, they are ranked among the foremost 
in public opinion; here, every petty shop- 
keeper is considered their superior. There 
are many exceptions to this rule, but as a 
class it will be admitted to be correct. 

There must be something radically 
wrong in the self-estimation of our farmers, 
or such an inverted state of their esteemed 
condition could not exist. To endeavor 
to induce them to make a fair estimate of 


























themselves, is the object of this essay. I 
will attempt to show them why, as a 
class, they ought to rank at least as high 
as any other, and then point out to them 
why they now rank so much lower in pub- 
lic opinion than those of the same class in 
other countries. I have no wish to in- 
crease their pride, for man has nothing to 
be proud of; besides, pride, as the term is 
generally understood, is a mean, grovel- 
ling quality, exactly adverse to a fair 
appreciation of ourselves in oursocial ca- 
pacity. 

The fact, that the cultivators of the soil 
are the primary producers of the whole 
wealth of a country, is of itself sufficient 
proof of their superiority as aclass. This 
fact will no doubt be denied by many of 
our dealers and shopmen, who are incapa- 
ble of tracing effects to causes, and who, 
wrapt in self-conceit, have assumed a sta- 
tion that does not belong tothem. The 
fact, however, can be easily demonstrated, 
which I shall endeavor to do inas succinct 
and plain a manner as possible. 

We have about two millions of families, 
including farm laborers, employed in agri- 
cultural and horticultural pursuits. This 
estimate may be considered excessive, for 
there may be less than two thirds of our 
whole population engaged in cultivatmg 
the soil; but however much beyond the 
reality, it alters the conclusion to be drawn 
from the premises only in diminishing the 
amount put in circulation annually, not in 
its inductive facts. We will suppose that 
the land under cultivation affords no sur- 
plus beyond the support, in the first neces- 
saries of life, to those employed in culti- 
vating it. It is evident, in this case, that 
the farmers having nothing to sell, would 
be unable to purchase any thing ; that 
every individual of our population would 
be compelled to cultivate the soil to obtain 
an existence, for there would be neither 
sellers nor purchasers. We will further sup- 
pose that the average surplus of each family, 
beyond their own existence, to be fifty dol- 
lars per annum, and that the whole of this 
were wanting to supply agricultural instru- 
ments. The amount to be expended would 
now be one hundred millions of dollars per 
annum, which would put into operation a 
g ven number of workmen in wood and iron, 
sa well as a smal] number of dealers to facili- 
tate the receiving and executing of orders. 
Trade has now commenced, but never 
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could have started but for the farmers’ sur- 
plus. If the average surplus of each agri- 
cultural family should be one thousand 
dollars, an estimate probably very near the 
truth, and the greater portion of this surplus 
be expended in the usual variety of objects 
which go to promote the comfort and lux- 
ury of families, it is evident, that in addi- 
tion to the workers in wood and iron, there 
would be put in operation builders, cabinet 
makers, clothiers, and a thousand other 
sources of industry. 

If, when these agents have accumulated 
capital, and by this means extended their 
operations so as to meet the increasing de- 
mand of the agriculturalists, shall pride 
themselves on a factitious superiority, for- 
getting in toto the source of their wealth, 
ought they not to be pitied rather than ad- 
mired by the intelligent part of community ? 

The amount put in circulation by our 
farmers, on the last estimate, would be two 
thousand millions of dollars per annum, 
and the number of workmen and agents 
employed to execute orders would be vastly 
increased. ‘The whole capital accumu- 
lated by the country is exactly the amount 
saved out of this surplus, by the farmers, and 
\héagents and workmen employed by them, 

That our farmers should have a surplus 
of two thousand millions of dollars per an- 
num, over and above feeding their families, 
would appear, at first sight, to be much 
overrated ; but after deducting four hun- 
dred millions for the wages of workmen, 
and three hundred for buying and planting 
new farms, building houses and barns, 
buying new instruments of agriculture and 
repairing old ones, we shall find that it 
leaves but about eighty- five dollars per 
head for our whole population for clothing, 
furnishing, and other necessaries and com- 
forts sought by those who can afford to 
purchase them. It should also be recol- 
lected that five millions of our population 
derive all their necessaries, comforts, and 
luxuries, from this surplus, and that the 
annual accumulation of capital is a pro- 
duct of that excess. 

So long as there is land in a country of 
first and second rate qualities, for the cre- 
ation of new farms, so long can this pri- 
mary source of wealth be extended. There 
is also ample room in this country for a 
great extension from the land now under 
cultivation, as at least one third more pro- 
duct could be raised from it than is now 
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produced; but as this consummation can- 
not possibly take place until interest of 
money and wages are lower, or new labor 
saving machines shall be invented, we 
must hope rather than expect to see it 
realized in our day. 

Manufacturers, dealers, and shopmen, 
and, in fact, all who are not laboring on 
farms, derive their whole support from this 
agricultural surplus. The capital, accu- 
mulated by those agents who buy and sell, 
whether merchants, shopkeepers, or dealers 
im any commodity, being savings from the 
varied circulation of said product, the far- 
mers ought surely to be entitled to their 
highest consideration. 

This surplus is by no means stationary, 
and the prosperity of some years, as well 
as the depression of others, are the results, 
in the greater number of instances, of the 
greater or smaller surpluses. If the sur- 
plus one year should be twelve hundred 
millions of dollars, another seventeen hun- 
dred millions, and another twenty-two hun- 
dred, it would be easy to account for the 
elevations and depressions in the business 
community of the country. In fact, the 
variations which annually take place in 
these surpluses is the only true barometer 
of a country’s prosperity. 

When merchants, manufaturers, and 
dealers in a country are operating with 
large masses of capital, the accumulation 
of many years, concentrated in cities and 
towns, they lose sight altogether of the 
original source of wealth. And where the 
right of primogeniture does not exist, as in 
this country, to enable agriculturalists to 
concentrate their property in the heads o 
families, the other classes will, apparently, 
be much richer, and claim a superiority. 
Their riches, however, is only apparent; 
for the far greater portion of wealth in 
every country must ever remain with the 
owners of the soil. Much of the capital 
wielded by dealers is altogether fictitious, 
being predicated on credit, and a consider- 
able share of their more solid capital is 
borrowed from the savings of property 
owners. 

Let me ask our farmers why it is, with 
so many solid claims to superiority, that as 
a class they tacitly acknowledge them- 
selves inferior to those who are thei de- 
pendents? I need bring forward but one 
circumstance to prove the fact. ‘When 
our farmers have a son they consider more 
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than usually talented, do they not bestow 
a better education oa him, with a view to 
settle him with some merchant or dealer in 
our cities or towns, and this with the fear- 
ul odds against them of his being ruined in 
pocket, mind, and body, as is the fatal issue 
with three fourths of the whole number ? 
This is plainly acknowledging that it re- 
quires more talent and a better education 
to make a dealer and shopman than it does 
to make a farmer, and this depreciated 
view of their own condition is the main 
cause of their being undervalued by the 
community in general. 

There is no business or profession, in the 
whole circle of human pursuits, that re- 
quires more solid talent to execute well 
than that of cultivating the soil, and there 
is no Class of our citizens whose education 
is sO generally neglected. It is too gene- 
rally considered that to learn to plough, 
harrow, sow, drill, and plant; to harvest 
well when crops are ripe, and sell when 
ready for market, are all the qualities ne- 
cessary for a farmer, with the addition of 
a little cyphering and writing. These, it is 
true, are necessary qualifications for every 
man who has the management of a farm ; 
but they are by no means all that are re- 
quisite to make the pursuit yield its great- 
est degree of profit, and sufficiently interest- 
ing to attach the most enterprising and 
talented of its sons to the calling. If the 
owners of the soil are desirous of acquiring 
wealth, and at the same time that degree 
of respectability which will make them re- 
spect themselves as a class, they must ac- 
quire far more knowledge than the mere 
drudgery of a farm. They should know 
practically how to perform every branch 
of labor, in order to understand when their 
workmen do them justice ; but the pursuit 
must indeed be miserably unproductive and 
uninviting if the owner of the estate can- 
not make more by systematizing his busi- 
ness, and superintending the carrying out of 
the system, than by personal labor. They 
should understand mensuration sufficiently 
to be able to calculate the quantity of land 
after the chain has been run; theadvantages 
of draining, with the most effective and 
most economical way of operating; the 
properties of different soils, including a 
knowledge of what seeds and piants are 
most productive in each, with a critical 
judgment of the manures or composts best 
adapted to different qualities of soil; suffi- 















































cient of botany to enable them to judge of 
seeds, plants, and fruit trees, with the best 
mode of producing them in the greatest 
abundance and in the highest degree of 
perfection. 

It will not be denied that to acquire such 
knowledge would be highly advantageous 
to our agriculturalists, and not only to 
them as a class, but to the general com- 
munity, for the average of the farming 
surplus would become so much larger as 
to materially benefit the whole mass. But, 
say they, how is this knowledge to be ac- 
quired ? neither our common schools, aca- 
demies, nor colleges, give any such in- 
struction, therefore we have not the means 
of acquiring it. This objection is too true, 
and is a truth highly disgraceful to the en- 
lightened age in which we live. The 
means of acquiring an agricultural educa- 
tion ought immediately to be put within 
the reach of this our most valuable class 
of citizens. In every college there are 
professorships for physic, law, and divinity, 
but none for that class en which our pros- 
perity and very existence depends. Agri- 
cultural schools, academies, and colleges, 
with experimental farms attached to each, 
and with such professors as are requisite 
for the scientific departments, cannot be too 
soon established. ‘The expense of such 
establishments would be repaid a hundred 
fold during the existence of the rising gene- 
ration. <A farmer should learn arithmetic, 
mensuration, agricultural chemistry, mime- 
ralogy, geology, and the physiology of 
seeds, plants, trees, and animals. A cer- 
tain portion of his time should be appropri- 
ated to acquiring scientific knowledge, the 
remainder to practical operations of scien- 
tific prmciples. ‘The expense of such an 
education should be as moderate as possi- 
ble, particularly in the commencement so 
low, as to induce those who have but little 
to spare fur education, to send their sons 
to such establishments, in preference to any 
others, on the score of expense alone. 

With such an education, our farmers, in- 
stead of looking to other pursuits for their 
most talented sons, would feel it a degra- 
dation to place them any where but on the 
soil. ‘Their sons, too, finding agriculture 
the most exalted of human employments, 
would be proud of their calling. That 
time of the year in which they are most 
unemployed, in place of hanging heavy 
on their hands, would be appropriated to 
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improving their minds. They would as a 
class stand boldly prominent in the front 
ranks of society, and instead of any feeling 
of inferiority, as is now too much the case, 
would be able justly to consider themselves 
on a perfect equality with the best of any 
class; and that ignorant flippancy: they 
now so much admire in others, would be 
found hollow and disgustingly nauseous, 
Politically they would become truly inde- 
pendent, and in place of being the tools of 
designing political knaves, they would have 
intelligence to enable them to think justly 
on every political subject, and manhood to 
back their opinion. But the most exalted 
of all considerations would be the effect on 
their moral condition individually, They 
would not only be able to appreciate them- 
selves and their pursuit fairly, as a class of 
the human family, but in the investigation 
of the wonderful arrangement in the order 
of nature, they would feel that man was a 
being of exceedingly limited powers, that 
his utmost scope was as nothing in the 
presence of Him whose infinite mind had 
arranged, and whose infinite power had 
executed the wonderful works of creation. 
In possession of a physiological knowledge 
of the construction of seeds, plants, and 
trees, with the adaptation of soils to their 
growth and maturity, their contemplations 
would open to them a nearer approxima- 
tion to the Divine Mind, and whether in the 
field or their chambers, they would enjoy 
this greatest and most durable of all sources 
of human happiness, that they were never 
‘less alone than when alone,” W. P. 


W.P. will not leave the subject, we 
trust, which he seems so well to under- 
stand, with a single communication. Our 
columns will always be open to such cor- 
munications.—[ Prop. N. Y. F.] 





Croton River.—We perceive by a statement 
in the Daily Advertiser, that the Water Com- 
missioners have requested Mr. Douglass, Chief 
Engineer of the New-York Water Works, to 
make a gauge of Croton River in its present state, 
which has been done accordingly. The result is 
communicated to the Chairman of the Commission- 
ers, Hon. Stephen Allen, in the following terms: 


Since Sine, 6th October, 1835. 
Dear Sir:—It being a rainy day, I have com- 
pleted my calculations relative to the supply of wa- 
ter in the Croton, and lose no time in sen 
the result. 


ing you 
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The gauging was performed yesterday (Mon- 
day) morning, before the flow had been mcreased 
by the working of the Mills above, and probabl 
exhibited the very lowest rate of discharge which 
has been experienced this season, in consequence of 
the water having been generally shut back in the 
ponds during Sunday. 

i confess I was somewhat alarmed by the appear- 
ance of the stream—it was drawn into so narrow 
a channel, leaving wide margins of its slimy bed, 
which had rarely, if ever, been uncovered before, 
and which had evidently been under water the day 

revious, now uncovered—and the stake which | 

ad driven at the former gauging, standing high and 
dry ata considerable distance from thewater’s edge. 
I proceeded with my work, however, and gauged 
the water, even in this reduced state, with extreme 
care, and found the rcsult as follows :— 

Section of water equal 40 1-2 square feet. 

Mean velocity per second 97-1600ths of a foot. 

Giving for the discharge per second 39 28-100ths 
cubic feet. one 

And per day 3,393,792 cubic feet. 

Which is equal to 21,133,324 standard gallons. 

The gauging was performed near Pine’s Bridge, 
and of course did not include Flewwelling’s Mill 
Sweams, and several other rans which were found 
unfailing, and which discharge their waters above 
the dam. The first mentioned, being the most 
considerable, were gauged, (two of them,) and 
found to yield jointly 744,326 gallons, which being 
added to the preceding result, gives an aggregate 
of 21,877,650 gallons*—the smaller runs referred 
to not’ being included. 

_ [thought it desirable to obtain this result, as be- 
ing tie minimum flow under the most unfavorable 
circumstances; it evidently ought not, however, w 
be considered as the discharge of any one entire 
day. The waters had been stopped back on the 
Saturday night previous, and the stream at the in- 
stant of gauging, appeared to be under the full ef- 
fective influence of this stoppagc—probably a few 
hours would again restore it to itscustomary height. 
To verify this fact, one of the party was left behind 
for the purpose of taking the height of water, by a 
certain mark, frequently during the next following 
24 hours, and the following were the results? at 5 
P. M. ofthe same day, the water had risen 1 7-8 
inches, at 9 in the evening no further change either 
way; during the night a storm commence] and 
continued raining in the morning, so that the rise 
of water was considerably influenced thereby.— 
The measurement at 7 A. M.on this morning, for 
instance, gave a rise of 4 3-8 inches, and at i0a 
rise of 7 7-8 inches above the level.at the hour of 
gauging—and there now is, therefore, probably 
more than a hundred millions of gallons running, 
from the joint effect of rain and diurnal increase.— 
To avoid any error in estimating the effect of rain, 
I exclude the observations of this morning, and dc- 
duce my average daily supply from the result of the 
gauge, and the xoles of last evening. ‘These careful- 
ly calculated gave 27,954,790 standard gallons ; 
and this, under al! circumstances, I consider as the 
lowest daily supply for this year—certainly very 
much within bounds, as | have no doubt from my 
observation of the stream, that the flow would have 


* This quantity estimated in Ale gallons is 
21,210,433. 
And in common wine gallons, 26,266,904. 
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been much increased this morning, independently 
of the rain, and would have given us, could I have 
ascertained it by an actual measurement, an ave- 
rage considerably higher than that stated. 

Having thus deduced what may be considered as 
the minimum rate of flow at any one tine, and the 
minimum daily supply, I will just add in connexion, 
a remark ypon'the general average of supply, du- 
ring the dorught,for this is the real question of inter- 
est in relation to the supply of the city 

On the seventeenth of August I gauged as hereto- 
fore reported, and found between 43 and 44 mil- 
lions of (wine) gallons flowing. I have since re- 
peated the calculation of my notes with greater 
care, and find the quantity in standard gallons e- 

ual to 39,601,266—from that time to the date of 
the recent gauging, the river has been falling regu- 
larly,-—but as it fell towards the last more slowly 
than at first, and that we may run no risk of over 
estimating, 1 give twice the value in averaging, to 
the low result, that I do to the high one, and upon 
this principle I find the daily discharge for the time 
mentioned (49 uays) equal to 31,836,948 standard 
gallons. 

One other remark--Our Croton reservoir will be 
400 acres in extent, and will contain therefore, a- 
bout 100,000,000 ofgallons to each foot of depth at 
the surface. ‘The disposition of the works at the 
head gate, will be such as to admit of drawing this 
down if necessary, say 3 1-2 feet (350,000,000) with 
a residue of held stifl sufficient for the full supply of 
the conduit—we shall thus have a disposable sur- 
plus, for cecasions of drought, sufficient, after de- 
ducting an ample allowance for evaporation, to af- 
ford 5,600,000 gallons per diem for fifty years, and 
this being added to the preceding average for that 
time, gives an available aggregate of 37,436,948 
gallons per diem. 

All these calculations, it will be recollected, are 
founded upon actual ascertained results, during a 
season of unparalleled drought—on this point there 
is no difference of opinion. The counties of West- 
chester and Putnam, furnish incontestible proof of 
it, in the multitude of streams and springs every 
where noticed as having failed this year, which 
have never been known to fail before; and the 
Croton itself,according to the concurrent testimony 
of the inhabitants, has beenat.the same time lower 
and low fora longer period than is remembered on 
any fermer occasion. A result,therefore, obtained 
under these circumstances may de deenred certain, 
and should, I think, put the question of supply en- 
terely at rest. 

I should not omit to mention that I g2uged the * 
water onthe same day at the wire factory below 
Garrittson’s Mill, and found it to agree very nearly 
with the gauging above, the pond having been 
drawn down (evening) and the head gates drawn 
clear of the water,—the difference was only about 
about 200,000 galions. This gauge, however, was 

ess likely tobe accurate than that at Pine’s bridge, 
as there was a considerable stream ‘wasting 
through the dam, which it was difficult to measure 
accurately, on account of its spreading among the 
stones. I shall continue to.keep an eye upon this 
subject, should anything further occur worthy ot 
notice. 
I remain, yours very truly, 
. B, Douaeiass. 
Chief Engineer N. Y. Water Werks. 
Stephen Allen, Esq. Chairman, &c. 
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The following extract from the Biography 
of General NarHaniEt Greene exhibits in 
an eminent degree the success which re- 
sults from a proper attention, while young, 
to books ; and a well regulated after-life. 

Nathaniel Greene had many obstacles to 
encounter—yet he rose superior to them by 
his talents, industry, and integrity, and 
came to be esteemed as one of the ablest 
Generals who fought during the American 
revolution. 


Nathaniel Greene, a major-general in the 
army of the United States, and one of the 
most distinguished officers in the revolu- 
tionary war, was born in the town of War- 
wick, in Rhode Island, in the year 1741. 
His parents were quakers. His father was 
a respectable anchor-smith. Being intended 
for the business his father pursued, young 
Greene received nothing but a common edu- 
cation. But, to himself, an acquisition so 
humble and limited was unsatisfactory and 
mortifying. While he was a boy, he learned 
the Latin language chiefly by his own in. 
dustry. Having procured, in part, by his 
own economy, a small library, he spent his 
evenings, and all the time he could redeem 
from business, in regular study. He read 
with a view to general improvement: but 
military history occupied a considerable 
share of his attention, and constituted his 
delight. 

e embarked in his father’s line of busi- 
ness, and in the regular pursuit of it, em- 
ployed a considerable portion of his time, 
until he was elevated, at an unusually early 
age, to a seat in the legislature of his native 
colony. In this situation, the commence- 
ment of the revolutionary war found him ; 
and the undisguised part which he took in 

romoting an appeal to arms, caused him to 
be dismissed from the society of friends, 
of which he had antecedently, been a 
member. 

He began his military career as a private 
in a military association, of which he was 
the principal promoter, and which was 
chartered under the name of the Kentish 
Guards, and commanded by general James 
M. Varnum. But in the year 1775, Rhode 
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Island having raised three regiments of 
militia, amounting in the whole to about 
sixteen hundred, and officered by some of 
her most distinguished inhabitants, she 
placed them under the command of Mr. 
Greene, with the rank of brigadier-general, 
who, without loss of time, conducted them 
to head-quarters, in the village of Cam- 
bridge. 

Here, having, by a single act of promo- 
tion, after a noviciate of about seven months, 
exchanged the rank of a private for that 
of a general officer, he soon distinguished 
himself, in his present station, and offered 
to others a most salutary example. This 
he did in a very special manner, and with 
the happiest effect, by his prompt obedience 
to the commands of his superiors, at a 
time when the subordination, which alone 
can render an army efficient and powerful, 
was not yet established ; by habits of strict 
and laborious attention, in the reguiar 
poses of the military science; and by the 
excellent discipline which he caused to be 
introduced into his own brigade. 

General Greene’s merit and abilities, as 
well in the council as in the field, were not 
long unnoticed by general Washington, 
who reposed in him the utmost confidence, 
and paid a particular deference to his advice 
and opinion on all occasions of doubt and 
difficulty. 

He was appointed major-general by Con- 
gress, the 26th of August, 1776. Towards 
the close of that year, he was at the Tren- 
ton surprise; and, at the beginning of the 
next, was at the battle of Princeton: two 
enterprises not more happily planned than 
judiciously and bravely executed, in both 
of which he highly distinguished himself, 
serving his noviciate under the American 
Fabius. 

At the battle of Germantown he com- 
manded the left wing of the American army, 
and his utmost endeavors were exerted to 
retrieve the fortune of that day, in which 
his conduct met with the approbation of the 
comman¢der.in-chief. 

In March, 1778, he was appointed quar. 
ter-master-general, which office he accepted 
under a stipulation that his rank in the 
army should not be affected by it, and that 
he should retain his right to command, in 
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The gauging was performed yesterday (Mon- 
day) morning, before the flow had been mcreased 
by the working of the Mills above, and probabl 
exhibited the very lowest rate of discharge whic 
has been experienced this season, in consequence of 
the water having been generally shut back in the 
ponds during Sunday. 

{ confess | was somewhat alarmed by the appear- 
ance of the stream—it was drawn into so narrow 
a channel, leaving wide margins of its slimy bed, 
which had rarely, if ever, been uncovered before, 
and which had evidently been under water the day 

revious, now uncovered—and the stake which I 

addriven at the former gauging, standing high and 
dry ata considerable distance from thewater’s edge. 
I proceeded with my work, however, and gauged 
the water, even in this reduced state, with extreme 
care, and found the result as follows :— 

Section of water equal 40 1-2 square feet. 

Mean velocity per second 97-100ths of a foot. 

Giving forthe discharge per second 39 28-100ths 
cubic feet. 

And per day 3,393,792 cubic feet. 

Which is equal to 21,133,324 standard gallons. 

The gauging was performed near Pine’s Bridge, 
and of course did not include Flewwelling’s Mill 
Swreams, and several other rans which were found 
unfailing, and which discharge their waters above 
the dam. The first mentioned, being the most 
considerable, were gauged, (two of them,) and 
found to yield jointly 744,326 gallons, which being 
added to the preceding result, gives an aggregate 
of 21,877,650 gallons+—the smaller runs referred 
to not being included. 

I thought it desirable to obtain this result, as be- 
ing the minimum: fluw under the most unfavorable 
circumstances; it evidently ought not, however, ww 
be considered as the discharge of any one entire 
day. The waters had been stopped back on the 
Saturday night previows, and the stream at the in- 
stant of gauging, appeared to be under the full ef- 
fective influence of this stoppagc—probably a few 
hours would again restore it to itscustomary height. 
To verify this fact, one of the paviy was left behind 
for the purpose of taking the height of water, by a 
certain mark, frequently during the next following 
24 hours, and the following were the results! at 5 
P. M. ofthe same day, the water had risen 1 7-8 
inches, at 9 in the evening no further change cither 
way; during the night a storm commenced and 
continued raining in the morning, so that the rise 
of water was considerably influenced thereby.— 
The measurement at 7 A. M.on this morning, for 
instance, gave a rise of 4 3-8 inches, and at i0a 
rise of 7 7-8 inches above the level.at the hour of 
gauging—and there now is, therefore, probably 
more than a hundred millions of gallons running, 
from the joint effect of rain and diurnal increase.— 
To avoid any error in estimating the effect of rain, 
I exclude the observations of this morning, and dc- 
duce my average daily supply from the result of the 
gauge, and the xoles of last evening. ‘these careful- 
ly calculated gave 27,954,780 standard gallons ; 
and this, uader al! circumstances, I consider as the 
lowest daily supply for this year—certainly very 
much within bounds, as | have no doubt from my 
observation of the stream, that the flow would have 


* This quantity estimated in Ale gallons is 
21,210,433. 
And in common wine gallons, 26,266,904, 
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been much increased this morning, independently 
of the rain, and would have given us, could I have 
ascertained it by an actual measurement, an ave- 
rage considerably higher than that stated. 

Having thus deduced what may be considered as 
the minimum rate of flow at any one tine, and the 
minimum daily supply, 1 will just add in connexion, 
a remark upon the general average of supply, du- 
ring the dorught,for this is the real question of inter- 
est in relation to the supply of the city 

On the seventeenth of August I gauged as hereto- 
fore reported, and found between 43 and 44 mil- 
lions of (wine) gallons flowing. I have since re- 
peated the calculation of my notes with greater 
care, and find the quantity in standard gallons e- 
qual to 39,601,266—from that time to the date of 
the recent gauging, the river has been falling regu- 
larly,--but as it fell towards the last more slowly 
than at first, and that we may run no risk of over 
estimating, 1 give twice the value iu averaging, to 
the low result, that I do to the high one, and upon 
this principle I find the daily discharge for the time 
mentioned (49 days) equal to 31,836,948 standard 
gallons. 

One other remark--Our Croton reservoir will be 
400 acres in extent, and will contain therefore, a- 
bout 100,000,000 ofgallons to each foot of depth at 
the surface. The disposition of the works at the 
head gate, will be such as to admit of drawing this 
down if necessary, say 3 1-2 feet (350,000,000) with 
a residue of held still sufficient for the full supply of 
the conduit--we shall thus have a disposable sur- 
plus, for cecasions of drought, sufficient, after de- 
ducting an ample allowance for evaporation, to af- 
ford 5,600,000 gallons per diem for fifty years, and 
this being added to the preceding average for that 
time, gives an available aggregate of 37,436,948 
gallons per diem. 

All these caleulations, it will be recollected, are 
founded upon aciual ascertained results, during a 
season of unparalleled dreught—on this point there 
is no difference of opinion. The counties of West- 
chester and Putnam, furnish incontestible proof of 
it, in the multitude of streams and springs every 
where noticed as having failed this year, which 
have never been known to fail before; and the 
Croton itself,according to the concurrent testimony 
of the inhabitants, has beenat the sxme time lower 
and low for a longer period than is remembered on 
any fermer occasion. A result,therefore, cbtained 
under these circumstances may de deenred certain, 
and should, I think, put the question of supply en- 
terely atrest. 

I should not omit to mention that [I gzuged the 
water onthe same day at the wire factory below 
Garrittson’s Mill, and found it toagree very nearly 
with the gauging «above, the pond having been 
drawn down (evening) and the head gates drawn 
clear of the water,—the diflerence was only about 
about 200,000 galions. This gauge, however, was 
less likely tobe accurate than that at Pine’s bridge, 
as there was a considerable stream wasting 
through the dam, which it was difficult to measure 
accurately, on account of its spreading among the 
stones. I shall continue to keep an eye upon this 
subject, should anything further occur worthy ot 
notice. 

{ remain, yours very truly, 
D. B. Douaiass. 
Chief Engineer N.Y. Water Werks. 
Stephen Allen, Esq. Chairman, &c. 
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The following extract from the Biography 
of General NarHaNniEL GREENE exhibits in 
an eminent degree the success which re- 
sults from a proper attention, while young, 
to books ; and a well regulated after-life. 

Nathaniel Greene had many obstacles to 
encounter—yet he rose superior to them by 
his talents, industry, and integrity, and 
came to be esteemed as one of the ablest 
Generals who fought during the American 
revolution. 


Nathaniel Greene, a major-general in the 
army of the United States, and one of the 
most distinguished officers in the revolu- 
tionary war, was born in the town of War- 
wick, in Rhode Island, in the year 1741. 
His parents were quakers. His father was 
a respectable anchor-smith. Being intended 
for the business his father pursued, young 
Greene received nothing but a common edu- 
cation. But, to himself, an acquisition so 
humble and limited was unsatisfactory and 
mortifying. While he was a boy, he learned 
the Latin language chiefly by his own in. 
dustry. Having procured, in part, by his 
own economy, a small library, he spent his 
evenings, and all the time he could redeem 
from business, in regular study. He read 
with a view to general improvement: but 
military history occupied a considerable 
share of his attention, and constituted his 
delight. 

He embarked in his father’s line of busi- 
ness, and in the regular pursuit of it, em- 
ployed a considerable portion of his time, 
until he was elevated, at an unusually early 
age, to a seat in the legislature of his native 
colony. In this situation, the commence- 
ment of the revolutionary war found him ; 
and the undisguised part which he took in 

romoting an appeal to arms, caused him to 
be dismissed from the society of friends, 
of which he had antecedently, been a 
member. 

He began his military career as a private 
in a military association, of which he was 
the principal promoter, and which was 
chartered under the name of the Kentish 
Guards, and commanded by general James 
M. Varnum. But in the year 1775, Rhode 
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Island having raised three regiments of 
militia, amounting in the whole to about 
sixteen hundred, and officered by some of 
her most distinguished inhabitants, she 
placed them under the command of Mr. 
Greene, with the rank of brigadier-general, 
who, without loss of time, conducted them 
to head-quarters, in the village of Cam- 
bridge. 

Here, having, by a single act of promo- 
tion, after a noviciate of about seven months, 
exchanged the rank of a private for that 
of a general officer, he soon distinguished 
himself, in his present station, and offered 
to others a most salutary example. This 
he did in a very special manner, and with 
the happiest effect, by his prompt obedience 
to the commands of his superiors, at a 
time when the subordination, which alone 
can render an army efficient and powerful, 
was not yet established ; by habits of strict 
and laborious attention, in the regular 
study of the military science; and by the 
excellent discipline which he caused to be 
introduced into his own brigade. 

General Greene’s merit and abilities, as 
well in the council as in the field, were not 
long unnoticed by general Washington, 
who reposed in him the utmost confidence, 
and paid a particular deference to his advice 
and opinion on all occasions of doubt and 
difficulty. 

He was appointed major-general by Con- 
gress, the 26th of August, 1776. Towards 
the close of that year, he was at the Tren- 
ton surprise; and, at the beginning of the 
next, was at the battle of Princeton: two 
enterprises not more happily planned than 
judiciously and bravely executed, in both 
of which he highly distinguished himself, 
serving his noviciate under the American 
Fabius. 

At the battle of Germantown he com- 
manded the left wing of the American army, 
and his utmost endeavors were exerted to 
retrieve the fortune of that day, in which 
his conduct met with the approbation of the 
commander-in-chief. 

In March, 1778, he was appointed quar- 
ter-master-general, which office he accepted 
under a stipulation that his rank in the 
army should not be affected by it, and that 
he should retain his right to command, in 
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time of action, according to his rank and 
seniority. This he exercised at the battle of 
Monmouth, where he commanded the right 
wing of the army. 


It is unnecessary for us to follow him 
through the perilous period and struggle, in 
which he acted so conspicuous a part: his 
history is identified with that of his country, 
and every American youth should become 
familiar with that. We desire here to plant 
a seed, which wil! tecome a tree of general 
knowledge in every young man who reads 
the “ Companion”—and therefore close by 
giving one or two short extracts from the 
closing part of the biography. 


“We will now dismiss the reader with 
these remarks. To the young and the 
lowly, the incidents of general Greene’s life 
hold out a most valuable moral. ‘They 
show, with certainty, that there is no con- 
dition which may not be improved by vir- 
tue and perseverance ; that the acquirement 
of knowledge leads directly to eminence, 
and that the most persevering labor is not 
inconsistent with the improvement of the 
mind, when the mind is steadily bent upon 
its own improvement. And let no dis- 
couraging inferences be drawn from the 
persecutions which he underwent from 
envy and detraction. They will fasten on 
eminence ; and to quote the general’s own 
language, ‘ every one but an idiot will have 
enemies.’ These are among the trials in- 
cident to human life, and they will attack 
those most severely who raise themselves 
from obscurity, Men cannot bear mortify- 
ing comparisons ; and, therefore, envy those 
most who have risen from among them- 
selves. But it is a most consoling evi- 
dence, that truth will never be abandoned ; 
that after such a lapse of time, we find the 
fame of this great and good man vindi- 
cated by the production of evidence which 
cannot be resisted. The plain inference is, 
that we do our duty, and trust to Providence 
for the rest.” * * 7 * 

Walking out, without his hat, in the after- 
noon of the 15th of June, 1786, the day 
being intensely hot, he was suddenly at- 
tacked with such a vertigo and prostration 
of strength, as to be unable to return to 
his house without assistance. The affec- 
tion was what is denominated a “ stroke 
of the sun.” It was succeeded by fever, 
accompanied with stupor, delirium, and a 
disordered stomach. All efforts to subdue 
it proved fruitless, and it carried him off on 
the 19th of the same month. 

General Greene left behind hira a wife and 
five children. 

On Tuesday, the 12th of August, 1786, 
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the United States, in Congress assembled, 
came to the following resolution : 


“That a monument be erected to the 
memory of Nathaniel Greene, Esq., at the 
seat of the federal government.” 





Errects oF InTEMPERANCE.—On my re- 
turn from church, on Sunday last, I met a 
well dressed young man, who was so much 
under the influence of liquor, that he could 
with difficulty keep on the side-walk. He 
was well dressed, and but for the effects of 
rum, wuuld have passed for a gentleman. 
After passing him, and reflecting a moment 
on his situation, it occurred to me that a 
few words of advice would not be without 
good effect, and I returned, with a view of 
making an effort to benefit him, or at least 
to persuade him to retire where he would 
not be the cause of collecting a crowd of 
boys around him, as is often the case in 
some parts of the city. Before I came up 
with him, however, he had reached the 
corner of a street where a grocery was 
kept, and open, even on Sunday, and from 
his conduct I presume he had taken ano- 
ther glass, for he was with a crowd around 
him, making violent gestures, and threat- 
ening to fight any man who interfered with 
him. I hesitated a moment, whether to at- 
tempt to advise him; when, on observing 
me looking intently at him, he addressed 
me thus: “ I am a Yankee, (which I regret 
to say was true,) and can whip any man 
who dare lay hands on me.” He then took 
hold of me, and I endeavored to soothe 
him, and to persuade him to accompany 
me; but he would not do so, and with all 
my efforts I could not induce him to leave 
the place—and I left him. 

Thus it is, that many a young man, who 
leaves his friends and enters this great city 
to seek his fortune, either from disappoint- 
ed hopes, or to great success, which often 
destroys young men, destroys himself by a 
resort to intoxication—when, by industry, 
sobriety, and devotion to business, they 
might become respectable citizens, and 
men of wealth. 

Again we see the effects of intemperance 
in the riot which took place in Chatham 
street, on Sunday, 21st iust.; where hun- 














dreds assemUled and commenced a general 
fight in consequence of the acts of one 
DRUNKEN man—where clothes were torn, 
faces bruised, and heads broken, in con- 
sequence of the intemperance of one man— 
and from which small cause, twelve or 
fifteen persons are now in prison, or held 
to bail. Would it not have been better for 
that man to have refrained from rum on that 
day? Recollect, young man, whenever 
you put the glass to your mouth, that such 
things have been caused by rum—and may 
it not cause you to conduct in the same 
manner? Avoid it, as you would a deadly 
poison. 





Fatau Errects or Gamine. — The fol- 
lowing melancholy account of the effects 
of card playing, should be a warning to 
those who are in the habit, or accustomed 
to indulge in the practice of gambling. 
Many a young man, like this beautiful 
young lady, has fallen a sacrifice to the 
arts of designing knaves and villains. The 
most certain way to avoid such a result is 
always to avoid gambling, of any descrip- 
tion. 

Miss Frances Braddock was the admira- 
tion of every polite circle. Her person was 
elegant, her face beautiful, and her mind 
accomplished. — 

She unhappily spent a season at Bath. 
The whole beau monde courted her ac- 
quaintance : she gave the ton not only to 
the fashion, but to the sentiments of every 


assembly. Her taste was admirable: her 
wit was brilliant. 


Her father, at his death, bequeathed , 


twelve thousand pounds between her and 
her sister, besides a considerable sum to 
her brother, the late general Braddock, 
who was cut off with his party, on an ex- 
pedition against the French and Indians. 

Four years after the death of her father, 
she lost her sister, by which her fortune 
was doubled: but alas! in the course of a 
month, by a constant application to cards, 
she lost the whole. 

She fell under the infatuation of a confi- 
dence in her own opinion. She conceived 
that judgment was sufficient, being totally 
ignorant of unfair practice. 

Her misfortune preyed upon her mind: 
nor did she communicate the cause, even to 
her most confidential friends, for a con- 
siderable time ; till at last her mind being 
unequal to struggle with accumulating 
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adversity, she declared to an intimate 
female, that the world should never be 
sensible of her necessities, however extreme 
they might be. 

Notwithstanding her caution, her poverty 
became known; and her sensibility was 
daily injured by the real and fictitious con- 
dolence of her acquaintance, which stimu- 
lated her to the rash resolve of terminating 
her anxiety by putting an end to her ex- 
istence. 

On the night of perpetrating the act of 
suicide, she retired to her chamber, in ap- 
‘axgoa good health, and in full possession of 

er senses. Her attendants left her in 
bed, with a candle lighted, as was usual; 
and having locked the door, put the key 
under it. 

Miss Braddock had always opened her 
chamber-door in the morning to admit her 
attendants : but the next morning, the maid, 
coming as usual, and not hearing her 
mistress stir, retired, ’til near two o’clock 
in the afternoon, when being alarmed at 
receiving no answer to her calling, she em- 
ployed a man to climb in at the window, 
when the horrid catastrophe of her mistress 
was discovered : and the following fact ap- 
peared in the evidence, upon the view of 
the coroner’s inquest. 

After the departure of the maid on this 
night, she got out of bed again, and, as it 
is supposed, employed some time in read- 
ing, as a book was discovered lying upon 
her dressing-table. She put on a white 
night- gown, and pinned it over her breast ; 
tied a gold and silver girdle together ; and 
hanged herself on a closet door, in the fol- 
lowing manner: at one end of the girdle, 
she tied three knots, each about an inch 
asunder, that if one slipped, another might 
hold—opening the door, she put the knotty 
end over ; and then locked it, to secure the 
girdle, at the other end of which she made 
a noose ; put it about her neck; and drop- 
ping herself off a chair, accomplished her 
fatal purpose. She hung with her back to 
the door, and had hold of the key with one 
of her hands. She bit her tongue through, 
and had a bruise on her forehead, supposed 
to have been occasioned by the breaking of 
a red girdle, on which she had tried the 
first experiment, and which was afterwards 
found in her pocket, with a noose upon it. 
The coroner’s inquest being called, they 
returned their verdict, non compos mentis. 

On the day after, she was decently buried 
in the Abbey-church, by the side of her 
brave old father, who happily did not live 
to weep over the misfortunes of his children. 
In her window were found written the fol- 
lowing lines : 


O death! thou pleasing end to human woe! 
Thou cure for life! thou greatest good below ! 
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Still may’st thou fly the coward and the slave, 
And thy soft slumbers only bless the brave. 


Thus, by an act of self-murder, or of 
madness, a young lady, in the 23d year of 
her age, in the full possession of personal 
charms, sensibility, and virtue, lost her life 
by an unhappy infatuation to a fashionable 
vice. 





Te.Lescorrs.—In the county of Worces- 
ter, Mass., a self-taught optician resides, 
who has manufactured some of the best 
telescopic instruments ever exhibited in this 
country, So far as it regards distinct vision, 
under a very high magnifying power. Yet 
no one patronizes him, to the extent which 
his merit certainly demands. Every thing 
within the calibre of his telescopes is com- 
plete; and, indeed, all that the astronomer 
values most, is attained; but the exterior 
workmanship is rough, inelegant, and clum- 
sy. This circumstance probably operates 
against them. People are so prone to be 
influenced by external appearances, that 
philosophers in rags are never made the 
companions of kings. A little more atten. 
tion to this part of the business would cer- 
tainly have a tendency to call the attention 
of the learned. At present, the tubes and 
stands are too abominably ugly.—[Scientific 
Tracts. ] 





The Book of Science, adapted to the com- 


prehension of Young People. 
MECHANICS, 
[Continued from page 40.] 


In the preceding examples, the object has 
been to show the effect of opposing forces 
in producing equilibrium ; but precisely the 
same method may be taken to explain the 
operation of forces applied in different direc- 
tions, when their effect is to produce motion 
instead of restraining it. 

If a body A be impel- 
Cc D led at the same time by 
two forces, which would 
separately cause it to de- 
scribe the lines A B and 
A C ofthe parallelogram 
A BDC, the body will, 
by their joint action, describe in the same 
time the diagonal A D. For if the body had 
been previously moving with the velocity, 
and in the direction A B, and had been act- 
ed on at A by the force A C, it would have 
described A D inthe same time. So that, 
whether the forces begin to act simulta- 
neously or successively, their effects may 
be calculated on similar principles. 

When the angle at which the different 
forces meet is very acute, they act with 
greater power on the moving body ; thus, as 
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A R the angle CA 

B, made by 

ae, aan the directions 

c . of the com- 

posing forces, 

decreases, the effect arising from their joint 

impression will be increased ; and hence the 

diagonal A D, which expresses that effect, 

will likewise be increased. Therefore, when 

the angle C A B vanisies, or, in other words, 

when the sides A C and A B coincide with 

the diagonal, the joint forces will have their 

full effect ; but this would no. longer be a 

case of the composition of forces, but of the 
junction or union of two forces. 

When the angle 
B A C, made by A Cc 


the directions of 7 0 ad 











the two forces, is 
very obtuse, their § D 

effect is diminish- 

ed, and the diagonal, representing the re. 
sultant of the forces, is consequently con. 
tracted. It will be obvious, therefore, that 
when the sides A B and A C meet without 
forming any angle, the forces will act in op- 
posite directions ; and, provided they were 
equal forces, they would destroy each other, 
no motion taking place ; but if one force be 
superior to the other, the body will move on, 
not in a diagonal line, but in the direction 
of the greater force. 

The combined effect of three or more 
forces acting on a body in different direc- 
tions may be discovered by means of the 
one ae of forces ; and a single force 
may be thus assigned which will be the re- 
sultant of those forces. ‘This may be done 
by obtaining first the diagonal, representing 
the resultant of the combination of two 
forces, and considering that diagonal as the 
side of a parallelogram, of which a line re. 
presenting a third force will form one of the 
other sides, and the parallelogram being 





. completed, the diagonal will be the resultant 


of the first three forces ; and the operation 
may be extended in the same manner, so as 
to discover the ultimate resultant of any 
given number of forces. 
Let the point 

A be impelled by 
forces in the di- 
rections AB, A 
C,AD,and AE; 
then, to find out 
the resultant of 
these combined 
forces, complete 
E the parallelo. 
gram C AB F, and the diagonal A F will 
exhibit the result of the forces, A Band A 
C. Complete the parallelogram D A F G, 
and its diagonal A G will denote the result 
of the three forces A B, AC, and AD. In 








the same manner, complete the parallelo. 
gram E A G H, and the diagonal A H will 
represent the force compounded of all the 
four forces, A B, AC, AD, and A E., But 
the construction may be simplified by mere- 
ly drawing the lines B F equal and parallel 
to A C; F G corresponding with A D; and 
G H bearing the same relation to A E; 
then, the line joining A and H, which as be- 
fore will express the resulting force. 


Cc E 
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It may be demonstrated by means of the 
parallelogram of forces, that from three 
forces acting in the directions A B, A C, 
and A D, in the proportions of the length, 
breadth, and depth of a parallelopiped, will 
result a motion in the diagonal A F of that 
parallelopiped ; for A B and A C compose 
A E,and A E and A D compose A F ; which 

‘last is the resultant of the moving forces in 
the directions of the three sides of the par- 
allelopiped. 

The effect of the composition of forces, 
when a body impelled in different directions 
takes its course in a diagonal line between 
the two impelling forces, may be thus experi- 
mentally exemplified : 

On a DbDil- 
B H © jiard-table, A 
B CD, place 
a ball at G, 
equally dis- 
tant from the 

















EIA side B C, and 
A —q the end C D, 
FE then let two 


spring guns, 
capable of communicating equal impulses, 
be placed so that when the ball is impelled 
by E, it will move along the side A D, and 
that when the ball is impelled by F only, it 
will move in the line GH: then if the ball 
be struck by both the guns at the same in- 
stant, it will be found to move in the dia- 
gonal line G C, in the same time in which 
it would have moved from G to D, impelled 
by the gun E alone ; or from G to H, if act- 
ed on only by the gun F. From the obser- 
vations which have been already made on 
the relations between the extent of the lines 
described by moving bodies, and the amount 
of the forces by which they are impelled, it 
will be apparent that this experiment may 
be so modified as to show what would be 
the direction of the ball, when the impending 
forces, or the angles at which they acted, 
were variously adjusted. 
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The operation of the principle called the 
composition of forces may be perceived in 
numerous cases of frequent occurrence. 
Indeed, there are no motions with which we 
are acquainted that can be considered, 
strictly speaking, as instances of simple 
motion; for the effects of gravitation, and 
the diurnal motion of the earth, are alone 
sufficient to occasion some degree of com- 
plexity in all motions taking place on the 
earth’s surface. Simple motion, therefore, 
is only relative. 

Suppose two persons to be seated on the 
Ste sides of an omnibus, or any other 
oblong carriage, and to pass a ball forwards 
and backwards, from one to the other, in a 
level line. Now, if the carriage were four 
feet wide, and the ball were passed across 
that space in precisely the same time that 
the carriage would be going four feet along 
an even road, the real motion of the ball 
through the air would be in a zigzag line. 

A stone dropped on the deck, from the 
mast-head of a ship under sail, would be 
affected by the motion of the vessel, as well 
as by the force of gravitation, and would 
therefore fall, not in a perpendicular, but in 
a diagonal line. 

Let A represent the mast, 
Cx C the stone, D the deck, and 
the line C E will be the dis- 
tance that the mast-head will 
have moved, while the stone 
would have fallen, by the force 
of gravity alone, from C to 
the point under it on the deck ; 
the mast, being fixed, is car- 
ried forward by the ship, and 
A \, therefore the foot of the mast 
D will have moved equally with 
the head, and will have reach- 
ed the point vertically beneath E, when the 
stone touches the deck: the stone will also 
be found at the foot of the mast, having 
taken a diagonal direction, in consequence 
of its being impelled at the same time by the 
ship’s motion, and by its own weight. For, 
if it had not been affected by the former as 
well as the latter, it would have fallen where 
the foot of the mast was when it began to 
fall, and not at the actual foot of the mast. 

Any one who has witnessed the common 
feats of equestrian exhibiters at Astley’s 
amphitheatre, or elsewhere, may have seen 
a man leap from the back of a horse over a 
garter or handkerchief stretched horizon. 
tally across the track in which the horse 
was galloping, round the border of a circu. 
lar area, and the horse passing under the 
garter, the man comes down again on the 
saddle, after finishing his leap. To do this, 
it is only necessary for the rider to spring 
upright from the saddle, on which he was 
previously standing, and suffer himself to 
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sink by his own 
weight again on 
the saddle; for as 
his body would 
partake the mo- 
tion of the horse, 
that force would 
be sufficient to 
carry him forwards, and his motion in 
rising, by an impulse which would carry 
him from A to B if the horse were standing 
still, would be nearly in the line E, while he 
would descend in the corresponding line F, 
through the joint effect of the force derived 
from the horse and his own weight, the 
latter of which alone would occasion him to 
sink in the direction C D, or G H. 

As it has been observed that all motions 
are really of a compound nature, resulting 
in a greater or less degree from combined 
forces, it may sometimes be requisite to as- 
certain the separate effects of acting forces; 
or to determine what portion of any given 
force acts in some direction different from 
that in which motion takes place. The ope- 
ration requisite for this purpose is called the 
resolution of forces, the object not being as 
before to discover the resultant from the 
combining forces, but to discover one or 
both of those forces from the resultant. 

Ifacompound force, acting _ 
upon a body, produces mo- 
tien in the direction A B, and 
it is required to find the part 
of that force which affects 
this body in any other direc- 
tion, as D C; by drawing A A 
D perpendicular to the direc. D 
tion D C, will be found the proportion which 
the absolute force bears to that part which, 
acting alone, would produce motion in the 
proposed direction. 

A boat may be moved acfoss a river by 
the current passing in a direction parallel 
to its banks. To effect this the boat must 
have a rope fastened to it, the other end of 
which is connected with another rope ex- 
tended directly across the stream, a noose 
or ring being fixed to the first or boat-rope, 
through which the stretched rope is passed 
in such a manner that the ring may slide 
freely in either direction. Then the rudder 
of the boat being properly turned to receive 
the impulse of the current, it will pass across 
the river; for the ropes will prevent it from 
being carried down the stream, while it 
glides with ease transversely as the ring of 
the boat-rope slides from one extremity to 
the other of the extended rope. Part of the 
force of the current in this case is destroyed, 
and ‘the remainder is made to produce a mo. 
tion in a direction different from that in 
which the water is flowing. The velocity 
of the current and that of the boat being as- 
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‘ship, ascertains the longi- 





certained, it would be easy to calculate what 

— of the moving force acted on the 
oat. ° 

The navigator, in cross- D A 

ing the wide ocean, from 

observing the course of his 





tude and re at differ- 
ent periods of his voyage. 
Thus, supposing the eounite B o 
of a ship for acertain time to be towards the 
south-west, then, if D A and B C represent 
parallels of latitude, and D B and A C par-. 
allels of longitude, the diagonal line A B will 
describe the ship’s path through the sea ; 
and the difference of longitude and latitude, 
at certain points of the vessel’s track, may 
thus be estimated. 

When the impulse ef air or water is em. 
ployed as a moving power, either can sel- 
dom act directly and with full force, some 
portion being lost, and the effect conse- 
quently diminished. A ship sailing witha 
side wind has the sails set obliquely with 
respect to the course pursued ; so the vanes 
of a windmill, and the float-boards of an un- 
dershot water wheel, are moved in general 
by a force applied in a slanting direction. 
Indeed, the motion of a windmill would be 
prevented by setting the surface of the sails 
oe seers: § to the direction of the wind. 

n these, and many other cases, only part of 
a moving force is brought into action, the 
other part being dissipated and lost, because 
it cannot be made to act in the required di- 
rection. 














(From the Annals of Education.) 
REASON AND THE AFFECTIONS. 


Extracted from Mad. Necker de Saussure’s 
work on Progressive Education. Trans- 
lated by Mrs. Willard and Mrs. Phelps. 


[During our visit to Switzerland, we 
were so happy as to form the acquaintance 
of Mad. Necker de Saussure, of Geneva, a 
daughter of the celebrated naturalist and 
pioneer of the Alps, M. de Saussure, and 
the widow of the son of Necker, the minister 
of Louis XVI. Agreeably to a pleasant 
usage of Geneva, she continues to bear 
the name of both families. We were deeply 
interested in her views of education, and 
brought out to this country a work on 
early education, for which we have sought 
in vain for a translator. We are gratified 
to find, that the task has been performed 
by Mrs. Willard and Mrs. Phelps ; and from 
the specimen we have seen, we trust the 
translation will be a valuable addition to 
the library of education. The annexed 
extract, on an important topic, deserves se- 
rious reflection. | 


What are we to understand by the word 


























rexson?t In the extended sense which phi- 
losophy has given to it, we einploy it to ex- 
press understanding, that great faculty of 
the soul by which we discover truth. ‘Taken 
in a more limited sense, it is applied to the 
conduct of life, and continues to retain its 
first signification. Reason, also, as it is 
commonly considered, decides upon the re- 
lation of effects to causes, deduces conse- 
quences from principles, and pronounces 
relatively to the individual upon the advan- 
tages or inexpediency of actions. Elevated 
above the inequalities and weaknesses com- 
mon to humanity, we may consider it as 
the wise counsellor, who, in the government 
of ourselves, endeavors to maintain an 
equilibrium between our different powers. 
If it finds itself supported by exalted prin- 
ciples, it takes a very elevated character. 
United to religion, it may become the lofty 
wisdom which comprehends our internal 
interests ; confined to the moral world, it 
draws, from the constitution of society, 
practical rules for our conduct. Indeed, 
whatever principle we admit, and whatever 
feeling animates us, this governs, in the 
calculation of the consequences which we 
are to experience from them. Incapable of 
creating our various inelinations, it only 
teaches us to direct those which exist. It 
is then a regulator, and not an impulse. 
This alone shows the kind and limits of its 
power. 

When reason considers man in the ab- 
stract, it supposes him endowed with the 
most noble qualities, and consequently 
points out to him the greatest happiness to 
which he can aspire. From this fact arise 
the admirable precepts which the wisdom 
of all nations has collected; but when 
reason addresses herself to the individual, 
she does not find in him all the faculties 
equally developed ; some are languishing, 
others have an excessive activity ; and as 
she can only appeal to those which already 
possess a certain degree of life, there remain 
to her few general rules to give. 

Yet the influence of reason is always 
salutary ; it takes the future into the ac- 
count; it forms a union among the weak 
sentiments, in order to subdue the more 
violent ; it says to a creditor irritated by 
the continued delays of his debtor,—If you 
cause this man to be imprisoned, you will 
feel pity at the distress you will occasion 
his family, and the world will condemn your 
excessive severity. ‘These considerations 
may be perfectly just; but why has reason 

roduced an effect in presenting them? It 
is because it has found compassion and the 
fear of blame ; otherwise it would have had 
no influence. 

Such is the part of reason. Its skill con- 
sists in balancing the desires, the one class 


THE APPRENTICE’S COMPANION. 








55 





by another ; its resource is the action of 
opposing forces. Possessing of itself no 
power, and acting but by the aid of the very 
feelings which it is sometimes called to op- 
pose, if it finds in the soul nothing which 
favors its influence, it loses all its efficacy. 
When this is the case, there is no foundation 
in the character, either for morality or true 
happiness. 

Education cannot therefore attend too 
soon to the establishment of impulses ; it 
should direct the development of the various 
faculties which act upon that sensible part 
of the soul from which the desires spring, 
and where decisions are formed. here 
are impulses of various kinds, which it is 
useful to distinguish. Some, more particu. 
larly named instincts, watch over the pre- 
servation of our material existence ; others, 
not less selfish, but more nearly allied to 
morality, are stationed to guard that part 
of our happiness which depends upon the 
opinion of men. Such are self-love and its 
various modifications. Others, more ele- 
vated, as the feelings of justice, truth, and 
beauty, introduce the soul into the calm re- 
gions where it is purified, enlightened, and 
enlarged. There are others more impetu- 
ous, Which seem to transport our existence 
out of itself, to place it among objects 
foreign to us, and cause us to live in other 
souls ; such are the tender affections, which, 
from sympathy, their weakest shade, to the 
complete devotion of love, cause us to ex- 
perience, for our fellow-creatures, emotions 
as vivid as those which have self for their 
object. Finally, there exists one impulse 
which combines all the others possess that 
is great, tender, or devoted, which elevates 
the soul, not only above its proper sphere, 
but the world itself, and gives it a foretaste 
of eternity. This, I need not to say, is the 
religious sentiment. 

This inequality in the moral value of the 
impulses of the human heart prescribes to 
us the course we should pursue. It is the 
more essential for education to cultivate the 
disinterested and generous feelings, as these 
alone require culture. The selfish desires 
and physical instincts grow without care ; 
they are even indestructible. If then you 
do not strengthen those which balance 
them, you not only cease to make any pro- 
gress towards good, but vou deprive reason 
of the greatest foree which she can oppose 
to unreasonable desires. Do we not see 
that the passions are ungovernable in self- 
ish hearts? This is whut we do not, per- 
haps, sufficiently consider. 

Thus each state of morality and of feel- 
ings corresponds with man to the idea of a 
certain kind of happiness ; and his reason, 
limited by this state, can indicate to him 
nothing beyond. Extol to some beings the 
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beauties of nature, the charms of study, of 
friendship, of domestic life, and your voice 
will resound in the desert of his heart. If 
the effects of eloquence are transient, it is 
because it has only roused dormant im. 
pulses, which very soon sink to their former 
state ; having never been called into action, 
they are not there connected with the per- 
manent interests of life. 

Confined to a sphere, yet reason does her 
best; what more could we wish? Ask of 
her to regulate interests purely material, 
she will counsel to prudence ; she will tell 
~_ to abuse nothing, to preserve your 
1ealth, your fortune, and will make of you 
one of those people whom Socrates ridicules 
in the Phedore, in saying that they were 
temperate by intemperance. Seeking to 
make us avoid dangers, she will encourage 
the observance of the social laws, since we 
cannot neglect these without exposing our- 
selves ; and, without having the motive of 
hope to give us, she will have, at least at 
her disposal, a liberal supply of threats. 

Where reason does not find itself based 
upon lofty principles, it preaches the mo- 
rality of consequences ; it leads us to view 
the results of our actions more than their 
motives, and shows that vice produces evil, 
instead of leading us to regard it as itself an 
evil. It thus enters again into the system of 
utility, the master-piece of its most in- 
genious combinations, insufficient, like it- 
self, for its own ends, and without value in 
improving the heart. It undoubtedly pos- 
sesses a repressive principle, but a force 
which can only be employed to restrain is 
often insufficient even for that. It is ne- 
cessary to have the power of opposing one 
emotion to another, the sallies of good 
feelings to those of bad desires ; for if the 
simple barrier of duty only is opposed to 
them, the violent passions too often over- 
leap it. 

hat reason is indispensable in life, that 

without it we could not take one step, that 
it is necessary to govern the inclinations, 
or to direct them, I readily admit. I say 
further, that, in a very extended point of 
view, we see that it has some power over 
the formation of sentiments ; but it is an 
influence slow and indirect. In frequently 
repressing excess, it deprives the bad incli- 
nations of exercise in the same proportion, 
and may, in time, extinguish them. There 
is implanted within us a principle of deve- 
lopement, a vitality, which, restrained in 
one direction, is borne in another; and 
even the feeling of selfishness cannot, for a 
long time, remain stationary in the human 
heart. The character of the same genera- 
tion changes little ; but what one does by 
calculation, another does by impulse. The 
religious and disinterested feelings spring 
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up, and facilitate, in their turn, the work of 
reason. She then causes a prevalence of 
truths which have long remained dormant, 
and which assume a rank in society, 
as soon as public sentiment accords 
with them; and when these truths are 
expressed in actions, when they influ- 
ence manners, and institutions are con. 
secrated to them, their real value appears 
in the production of national intelligence 
and virtue. 

But it is the correspondent developement 
of feelings and intelligence which produces 
these happy results, and these can be but 
little appreciated at a distance. Ages and 
people must be placed in the balance, in or- 
der to perceive the weight which reason 
has given to them. When she has not 
time to act, when her action is confined 
within the narrow sphere of the mind of a 
single man, her islam must be very 
limited ; in order to produce great effects 
upon communities, reason must have a 
simultaneous action upon many minds. 

On all sides we discover our limits ; this 
is what I propose to show. The emotions 
are impetuous, blind, subject to various ex- 
citements ; but they are the living forces of 
the soul. Let us cultivate them in our 
children, along with the intellectual pow- 
ers; let us never leave them without 
nourishment in the heart, or without ex- 
ercise in the life, and let us not repose upon 
reason alone. We believe that the greater 
part of the evils of this age on be attri- 
buted to that systematic personality which 
leaves individuals without energy, as well 
as the political body without vigor. When 
one is attached to nothing, it is well for 
him to be attached to himself. Selfishness 
is only a more severe word to express in- 
difference to others ; its natural effect is to 
neutralize all other loves. 

In general, the fault of education is 
rather negative than positive ; it is in what 
we neglect, rather than in what we do. 
During a long course of instruction, where 
all is passive with the child, without un. 
derstanding the nature of the mind, there is 
danger that its fair proportions will be irre- 
coverably altered. The memory and rea- 
soning powers are too often exercised 
alone, and the feelings are neglected, ex- 
cepting self-love, which is excited as a 
stimulant. What may we — will be 
the result of suchacourse? Exactly what 
we may observe with grown people, a great 
want of disinterested motives, and an ever 
increasing preponderance of those which 
are sensual or selfish ; such cannot fail to 
be displayed sooner or later. A will, feeble 
for what is good, ardent and skilful for 
every other object, thus becomes a neces- 
sary consequence. 








{For the Apprentice s Companion.] 


MR. BURDEN AGAIN. 


Among all the classes of people who con- 
stitute the human family, there is no other 
class who are so useful to the whole, and 
so poorly paid for it—who are so complete- 
ly the sport of fortune’s unfeeling frolics— 
so often dieted on hope, to increase the bit- 
terness of disappointment—as the inventors 
of useful improvements. ‘To a person who 
is capable of duly appreciating the services 
of those people, it is therefore peculiarly 
pleasing to meet with one of them who is 
proof against the game which fortune would 
otherwise play upon him, who will not sub- 
mit, like a silkworm, to spin his co*oon for 
the benefit of posterity, and die in obscurity, 
or be scalded to death, but who, when sunk 
into the yawning gulf of disappointment, 
will rise triumphant upon the next billow, 
and laugh at the effects of fate to depress 
him. 

Such were my feelings on being shown a 
number of horse shoes said to be made by 
the above named gentleman, by the help of 
a machine which he had invented. The 
shoes were very perfect, and I was told his 
machine would produce forty a minute. I 
had watched that gentleman’s operations 
with no small interest as an unobserved 
spectator, while he was rapidly acquiring 
property by his machinery for making 
spikes. When, by means of his own men- 
tal and bodily exertions, and with his own 
a he engaged in his plan of a steam- 
boat, [had strong hopes of his success, but 
they were not unmixed with fears. But 
when those fears were nearly dispelled by 
his prospect of success, when fortune ap. 
peared to have acknowledged his demand, 
and to be actually loosening her purse- 
strings to reward him,—at that exquisite 
moment, when his hopes were changing to 
exultation, but when at one rude crash his 
labors and his hopes were sunk together, 
and no visible object intervened to save him 
from despair and oblivion, I can truly say, 
that my feelings were more excited than 
they had ever been by any circumstance in 
which I had no interest, not even then of a 
friendly personal acquaintance. 

No person will wonder then that when I 
saw the horse shoes, and learnt their histo- 
ry, I felt a strong desire to see their birth- 
place, and examine for myself not only the 
truth of what had been told me, but the mo- 
dus operandi by which the effect was pro- 
duced. 

Accordingly I visited the place a few 
days since, and though I presented no cre- 
dentials, I found no want of kind civility, 
and the result paid me most amply for time 
andtravel. The machine was not yet com- 
pleted, and consequently not in operation. 


VOL. VI. H 
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The shoe in the process goes through three 
distinct operations, but following in as 
quick succession as the eye can trace. 
The first operation requires about twice the 
time of the others, and is of course to have 
a duplicate of that part of the apparatus to 
make it keep pace with the other two parts, 
and lose no time. It is at present merely 
set up for trial, and attached to the power of 
the water-wheel which drives his spike ma- 
chinery, and which has no power to spare. 
A wheel to propel the horse shoe apparatus 
will be completed in a few days, and in four 
weeks the establishment will be in full ope- 
ration. A bar of iron was heated and put 
in to show me the operation, which whole 
bar was converted into horse shoes in a 
little more than one second each. The last 
shoe came out apparently as hot as the bar 
went in, and when the part which is to dou- 
ble the first operation is completed, it will 
make at least 80 shoes per minute. And 
yet every part of the machine appears to be 
almost as simple, and quite as little liable to 
disorder, as a common grindstone; and 
what appears quite remarkable, it is only a 
different modification of the machine he has 
long had in use in making spikes. 

If we allow one man to every eight per- 
sons in the United States, and one halt of 
these to have a horse apiece, there would 
be 875,000 horses, which is probably far 
within the truth. To shoe these horses all 
round, twice a year, would require 7,000,000 
shoes. Allowing his machine to make 80 
shoes a minute, and to work ten hours ina 
day, and 300 days a year, one machine 
would make 14,400,000 shoes in a year. A 
small sized shop would be sufficient to con- 
tain the machine and necessary workmen, 
and a small water power would propel it ; 
so that one machine would make the shoes 
for the above number of horses, an: have 
half the time to make repairs. 

The shoes I have examined weigh 1} lbs. 
each, and 7,000,000 shoes would weigh 
3906} tons, so that he would have to send 
from his shop on an average rising of 13 
tons daily, which shoes, at one cent per 
pound profit, would amount to 87,500 dollars 
a year. There are very few horses which 
are not shod more than twice a year; and 
no man can live by making horse shoes, 
and finding his shop, tools, and coal, at two 
cents a pound. I see nothing to hinder Mr. 
B. from realizing the amount here calcula- 
ted, and I should rejoice to see it doubled. 


He has still some prospects with respect 
to his boat, and he is engaged in a series of 
experiments to decide the point which has 
so long and so completely baffled all calcu- 
lation—the quantity of friction produced by 
smooth surfaces passing through water ; 
and the plan he adopts to effect it is, I should 
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say, infinitely more demonstrative than any 
other I have seen. 
He who would not wish success to such 
a man, I would not chose for a neighbor. 
ARCHIMEDES, 





[For the Apprentices Companion. } 
CRUELTY TO ANIMALS. 


To any person who has cultivated and 
cherished those sympathies, the seeds of 
which the creator has for wise purposes im- 
planted in our nature, there is no other con- 
duct in human life so completely shocking, 
and so painful to the beholder, as cruelty, in 
any shape ; but especially to animals not 
invested by nature with the power of 
speech, and therefore incapable of pleading 
their cause or telling their grief. Every 
thing that has animal life, whether great or 
smal!],—from the whale or the mammoth, 
down to the animalculz, visible only by the 
aid of the microscope—is invested with sen- 
sation and perception, and has the same 
love of pleasure, and hatred of pain, and 
doubtless the same dread of death, as the 
proudest monarch, or the greatest philoso- 
pher; and all have received them from the 
same source. 

“The poor beetle that we tread upon, 
In corporeal sufferance, feels as great a pang 
As when a giant dies !”’ 

It is true that many animals appear 
formed by nature to prey upon each other 
for their own subsistence ; and man per- 
haps may have the same right to prey upon 
the whole ; but this gives no right to inflict 
pain, and especially to take life, any further 
than our own subsistence or our own safe- 
ty requires. 

But sympathy, though, when cultivated, 
the source of infinite pleasure, yet, when 
not so, remains forever inactive, like a dia- 
mond in the mine, of no more use than any 
other earth. 

But this is not all. We are so much the 
creatures of education, that where the cul- 
tivation of sympathy has not been general, 
but lopped and twisted like fruit trees ina 
garden, to suit the fancy of the cultivator, 
though extremely sensitive in some cases, 
it is utterly destitute of feeling in others. 
There can be no question but the ladies in 
Spain, who can be the delighted spectators, 
at a bull-baiting, to see the noblest animals 
that can be found, torturing and mangling 
each other to death, and even men sharing 
the same fate, have as great a share of the 
seeds of tenderness in their natures as any 
other females on earth; but education has 
never awakened their reflections to consi- 
der that the poor animals, or even the men, 
who suffer torture and death for their sport, 
have any feelings. 

But we need not go to Spain to see the 





THE APPRENTICE’S COMPANION, 





cultivation of sympathy neglected. When 
I see boys allowed to ramble the fields for 
the purpose of robbing the poor innocent 
birds of their nests, and their young, and 
all that is dear to them, or gathering round 
ponds and streams to pelt the frogs with 
stones, I cannot but consider, that whatever 
may be the pretensions of their parents to 
refinement and respectability, their educa. 
tion has been shamefully neglected. The 
child who is suffered to delight in torturing 
a fly to death, needs only the same neglect 
of education to insure him the same delight 
in manhood, in torturing a man, if the law 
did not restrain him. 

[ cannot help believing, that if a little 
more attention should be paid to this im- 
portant part of education ; if our youth of 
both sexes were taught, as soon as they be- 
gin to be capable of reasoning, that it is 
worse than brutish to inflict, not only pain, 
but torture and death for our amusement, 
if they were taught to feel and appreciate 
the power of sympathy in sharing the plea. 
sure of every creature we see happy, there 
would in a short time be no such thing as 
cruelty. If this were duly attended to, we 
should not long see our young men prowl- 
ing about the fields to shoot harmless birds, 
merely for the pleasure of shooting them ; 
we should not see our farmers, as is now 
the case in some places, while driving 
their patient oxen, laboring as if they were 
threshing, while the hateful sound of the 
lash is heard farther than even the rumbling 
of their wheels; and our ears would not be 
pained with the screaming of swine, while 
their ears are torn from their heads by dogs, 
kept for no other purpose but to torment 
them. S. BiypENBuRGH. 





KNOWLEDGE FOR THE PEOPLE, OR THE 
PLAIN WHY AND BECAUSE. 
(Cortinued from page 48.) 

Why do persons, walking arm-in-arm, 
shake each other unless their steps cor- 
respond ? 

Because the centre of gravity in each 
body comes alternately over the right and 
over the left foot. 

Why are certain metals malleable, or re- 
ducible into thin plates or leaves by ham. 
mering ? 

Because their atoms cohere equally in 
whatever relative situation they happen to 
be, and therefore yield to force, and shift 
about among each other, almost like the 
atoms of a fluid, without fracture or change 
of property. 

Gold is remarkably malleable, for it may 
be reduced to leaves of the thinness of 
282,000 to the inch. For gold-beaters the 
metal is first formed into rods, these are 
afterwards rolled or flattened into ribands, 








the riband is cut into portions, which are 
extended by hammering to great breadth 
and thinness, and which being again divided 
into portions, are hammered and extended 
to the thinness described. 

Why are the steel chisels and tools used 
for cutting metals so frequently broken ! 

Because, requiring to be exceedingly 
hard, they proportionally lose, in regard to 
the extent of their elasticity. Cast iron, 
which is much harder than malleable or 
wrought iron, is very brittle, while soft iron 
and steel are the toughest things in nature. 
—/[Arnott.} 

hy does a smith, by hammering a piece 
of bar-iron, render it red hot? 

Because he thereby compresses the 
metal. When air is violently compressed, 
it becomes so hot as to ignite cotton and 
other substances. An ingenious instrument 
for producing light for domestic uses has 
been constructed, consisting of a small 
eylinder, in which a solid piston moves air- 
tight: a little tinder, or dry sponge, is at- 
tached to the bottom of the piston, which 
is then violently forced into the cylinder: 
the air between the bottom of the cylinder 
and the piston becomes intensely com- 
pressed, and evolves so much heat as to 
light the tinder.—[ Lardner. | 

Why is the iron rim of a coach wheel 
heated before putting on? 

Because the expansion of the metal oc- 
casioned by the heat facilitates the opera- 
tion of putting on the iron, while the con- 
traction, which follows, brings the joints of 
the wooden part together ; and thus, bind- 
ing the whole, gives great strength to the 
wheel. 

Why does a bottle of fresh water, corked 
and let down 30 or 40 feet into the sea, often 
come up again with the water saltish, al- 
though the cork be still in its place ? 

Because the cork, when far down, is so 
squeezed as to allow the water to pass in 
or out by its sides, but on rising, it resumes 
its former size. 

Why do bubbles rise on a cup of tea 
when a lump of sugar is dropped into it? 

Because the sugar is porous, and the 
air which filled its pores then escapes to 
the surface of the tea, and the liquid takes 
its place. 

Why are stalactites formed in the interior 
of caverns? 

Because water percolates through their 
porous sides and roofs, and being impreg- 
nated with calcareous and other earths, 
assumes pendant forms. 

Why is there an opening in the centre of 
the upper stone of a corn mill ? 

Because through this opening thé grain 
is admitted and kept turning round between 
the stones, and is always tending and tra- 
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velling outwards, until it escapes as flour 
from the circumference. 

Why does a horse in the circus lean to 
the centre ? 

Because, when the horse moves round 
with the performer standing on the saddle, 
both the horse and rider incline continually 
towards the centre of the ring, and the in- 
clination increases with the velocity of the 
motion: by this inclination their weights 
counteract the effect of the centrifugal 
force. 

Why does water remain in a vessel which 
is placed in a sling and made to describe a 
circle ? 

Because the water, by its inertia of 
straightness, or centrifugal (or centre-fly- 
ing) force, tends more away from the centre 
of motion towards the bottom of the vessel, 
than towards the earth by gravity. 

Why does a spinning top stand? 

Because, while the top is perfeetly up- 
right, its point, being directly under its 
centre, supports it steadily, and, although 
turning so rapidly, has no tendency to move 
from the place ; but if the top incline at all, 
the side of the peg, instead of the very 
point, comes in contact with the floor, and 
the peg then becomes a little wheel or 
roller, advancing quickly, and, with its 
touching edge, describing a curve some. 
what as a skaiter does, until it beeomes 
directly under the body of the top as 
before. It thus appears that the very 
fact of the top inclining causes the point 
to shift its place, and so that it cannot rest 
until it come again directly under the centre 
of the top.—[Arnott. ] 

Why is a rocking-stone So called ? 

Because it consists of an immense mass, 
loosened in some convulsion of nature, and 
with a slightly rounded base resting ona 
flat surface of rock below, which is so 
nearly balanced, that one individual can 
move or rock it. This arises from the 
rounded body being disturbed from its 
middle position, and its centre of gravity 
seeking to return. 

Of these rocks, called Loggan or Laggan 
stones, there are several among the pictu- 
resque barriers of the British coast. : 

Dr. S. Hibbert has very recently described 
a natural rocking-stone of granite, near 
the village of Loubeyrat, in the province of 
Auvergne, France. This stone appears to 
have been an object of religious worship, 
for on the top of it were two figures, a 
cross and a pedestal. Under the figures 
the word pardon is traceable, and other 
letters, which probably alluded to the num- 
ber of days of pardon which the cross 
gave tothe venerator. The natural pheno- 
menon of the rocking-stone probably be- 
came an object of superstitious veneration 
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to its neighborhood, and the figures and 
cross were the adoring tributes of the 
natives. Dr. Hibbert, however, thinks that 
the particular use to which rocking-stones 
were applied will ever remain in obscurity : 
‘‘as they are products of every country 
where loose detached rocks of a particular 
structure have been submitted to the ope- 
ration of atmospheric agents, it is to be ex- 
pected that the fables assigned to their 
origin would be regulated by the peculiar 
mythology of the people among whom they 
have become the object of notice and 
wonder.” 

Why have all shot manufactories lofty 
towers, as seen on the southern bank of the 
Thames ? 

Because, in the manufacturing of shot, 
the liquid metal is allowed to fall like rain 
from a great elevation, as through these 
towers, and the cohesive principle gives 
rotundity to grains of shot. In its descent, 
the drops become truly globular, and before 
they reach the end of their fall they are 
hardened by cooling, so that they retain 
their shape. 

Why does a porter lean forward when 
carrying a load? 

Because his position must be regulated 
by the centre of gravity of his body and 
the load taken together. If he bore the load 
on his back, the line of direction would 
pass beyond his heels, and he would fall 
backwards. To bring the centre of gravit 
over his feet he accordingly leans forward. 
If a nurse carry a child in her arms, she 
leans back for a like reason. 

Why does a young quadruped walk much 
sooner than a child ? 

Because a body is tottering in proportion 
to its great altitude and narrow base. Now, 
the child has this latter, and learns to walk 
but slowly, because of the difficulty, per- 
haps in ten or twelve months, while the 
young of quadrupeds, having a broad sup- 
porting base, are able to stand, and even to 
move about, almost immediately : but it is 
the noble prerogative of man to be able to 
support his towering figure with great firm- 
ness on a very narrow base, and under 
constant change of attitude.—[Arnott.] 

Why are the “ safety coaches” built with 
the wheels far apart, and the luggage-re- 
ceptacles beneath the body ? 

Because they may have a broader base, 
and thus be Jess liable to overturn. 

Why do builders use the plummet, or 
plumb line ? 

Because, when applied to a body, it is a 
visible indication of the line of its centre of 
gravity. 

Why do certain structures remain secure, 
although they have lost their perpendicu- 
larity ? 
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Because the line of their centre of gravity 
remains within the base. The famous 
tower of Pisa was built intentionally in- 
clining, to frighten and surprise ; it is 130 
feet high, and overhangs its base 16 feet. 
At Bologna are two celebrated leanin 
towers, one of which, the Asinelli, is 
feet high, and 3} feet out of the perpendi- 
cular. The other, the Garisenda, is about 
130 feet in height, and inclines 8 feet from 
the perpendicular. Montfaucon, the cele- 
brated antiquary, attributes the leaning of 
these towers to the sinking of the earth. 
He says, it appears, upon examination, that 
when the Garisenda tower bowed, a great 
part of it went to ruin, because the ground 
that the inclined side stood on was not so 
firm as the other, which may be said of all 
other towers that lean so; for “ besides 
these two here mentioned, the tower for the 
bells of St. Mary Zobenica, at Venice, leans 
considerably to one side. So also at Ra- 
venna, I took notice of another stooping 
tower, occasioned by the ground on that 
side giving way a little. In the way from 
Ferrara to Venice, where the soil is marshy, 
we see a structure of great antiquity lean- 
ing to one side. When the whole structure 
of the Garisenda stooped, much of it fell, 
as appears by the top.” 

The Monument, near London Bridge, in. 
clines so much that timid people sometimes 
doubt its stability, and some years since its 
fall was a point of discussion. Salisbury 
and other of our cathedral spires or towers 
have lost something of their perpendicu- 
larity ; Chesterfield, in Derbyshire, is pro- 
verbial for its zig-zag or wry spire. 

The Monument is of the Doric order, 
and rises from the pavement to the height 
of 202 feet, containing within its shaft a 
spiral stair of black marble of 345 steps ; 
the plinth is 21 feet square. It was begun 
in 1671, but was not completed till 1677: 
stone being scarce, and the restoration of 
London and its cathedral swallowing up the 
produce of the quarries. Mr. Elmes, in 
his Life of Sir Christopher Wren, the 
architect, tells us that the Monument was 
*‘at first used by the members of the Royal 
Society for astronomical experiments, but 
was abandoned on account of its vibrations 
being too great for the nicety required in 
their observations. This occasioned a re- 
port that it was unsafe ; but its scientific 
construction may bid defiance to the attacks 
of all but earthquakes for centuries.” The 
more recent fear of its instability was there. 
fore only a revival of this alarm; which pro- 
bably obtained some credence among weak 
persons, from its being erroneously attri- 
buted to Fellows of the Royal Society. 

Why is it physically advantageous to 
turn out the toes! 











Because the supporting base of a man 
consists of the feet and the space between 
them; and turning out the toes, without 
taking much from the length of the base, 
adds a good deal to the breadth.—-[ Arnott. | 

Why do very fat people usually throw back 
their head and shoulders ? 

Because, by so doing, they keep the 
centre of gravity of the body over the 
base. 





We ask, for the following essay, an at- 
tentive perusal by all the readers of the 
Companion. It is from the American An- 
nals of Education. 


NATURAL SCIENCE IN COMMON SCHOOLS. 


Essay on the Introduction of the Natural 
Sctences into Common Schools. Read 
at the Meeting of the American Lyceum, 
in May, 1833. By Professor Dewey, of 
Pittsfield. 

As the subject of the following Essay 
was expressed in general terms by the 
Executive Committee of the Lyceum, the 
writer felt himself authorized to discourse 
upon it in the various aspects in which it 
presented itself to his mind. He may have 
entered more fully into the examination of 
the subject than the Committee expected ; 
and he may have failed to treat upon some 
part of the subject which they had contem- 
plated. As it is, the essay is presented be- 
fore them. The thoughts will be arranged 
under several distinct heads. 

I. Object and General View of the Natural 
Sciences. 

The design of Natural History is the 
description of all the natural productions to 
which man has access. Its subjects are as 
numerous and diversified as are the objects 
in the atmosphere, in the waters, and on 
and within the earth itself. The science 
carries the student into an examination of 
this extensive department of the works of 
the Divine Being. 

A general and particular classification of 
natural objects is indispensable to the de- 
scription of them. The first great and 
general division is into the three kingdoins, 
mineral, vegetable, and animal, which 
comprehend all the objects belonging to 
our globe. 

The Natural History of the mineral king- 
dom comprehends the great subject of 
Mineralogy and Geology. Mineralogy 
classifies and describes all the earths, clays, 
ores, coals, stones, salts, gases, acids, 
waters, &c., which are natural productions, 
and which possess one homogeneous na- 
ture, or exhibit homogeneeus properties. 
Geology performs the same task with the 
rocks or masses compounded of the pre- 
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ceding minerals, lying in extensive strata 
over the globe, and the strata of earth and 
clay, and examines the general structure 
and formation of the crust of the earth, 
and those changes which have taken place 
in the materials of which the earth is com- 
posed. 

For the complete description of these 
objects, the science of Chemistry is essen- 
tial; for no description will approximate 
completeness, which does not include the 
knowledge of the elementary substances 
and their properties, of their combinations 
and actions, and of the qualities of the 
compounds. Chemistry, extensive as it is 
in all its applications, is, in truth, only a 
subordinate part of the science of Natural 
History. 

Geography, also, so far as it is a descrip- 
tion of natural objects and exhibits the 
character of the surface of the earth, its 
rocks, mountains, volcanoes, petrifactions, 
waters, earths, soils, productions, native or 
cultivated, is entirely subservient to the 
great object of Natural History. 

Thus far the naturalist contemplates only 
matter destitute of organization, and operat- 
ed upon by those unknown and yet well 
known powers, gravitation, cohesion, and 
magnetic or electric or chemical agencies. 
In the other two kingdoms, organized ob- 
jects are described, exhibiting that well 
known principle, that mysterious influence, 
that mode of divine operation, which we 
familiarly call life. 

The vegetable kingdom comprehends 
every plant, as herb, tree, grass, ferns, sea- 
weed, &c., as well as the lichens and fungi, 
those often minute and shapeless objects, 
fastened to rocks and trees, or buried in the 
earth, or just gga their heads above 
its surface. Plants cover the earth and 
rocks, and throng the waters, from the 
equator to the highest latitude yet attained 
by suffering industry. To him, who has 
thought of the vegetable world, chiefly in 
the ‘ cedar of Lebanon,’ or the lofty pine or 
oak of the forests, or in the general dress 
of green that decks the country, or in the 
blushing carnations that adorn our gardens 
and pastures, or waste their beauty and 
fragrance on ‘the desert air,’ the vegetable 
kingdom is yet an unknown world ; and he 
is a stranger to the delight with which the 
naturalist searches out the history of a 
plant too insignificant perhaps to arrest 
common attention for an instant. All this 
world of vegetable life and wonder it is the 
province of the botanist to explore, and to 
pour into the treasures of Natural His- 
tory the descriptions of the riches he has 
procured from these varied and wonderful 
works of the great Creator. 

Botany describes and arranges the whole 
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kingdom of plants. The method, whether 
on what is technically called the artificial, 
or the natural system, is admirable. A 
great general division of plants is first 
made, comprising, in one body, those whose 
organs, employed in the production of fruit 
or seed, are visible, and in the other body, 
those whose like organs are wholly in- 
visible, or seen only by high magnifying 
power. The latter division of plants, of 
which there is a vast multitude, but which 
eas few attractions to most minds, may 

> passed with only this general considera- 
tion ; while the former division, which con- 
tains the common, and most useful, and 
ornamental plants, is open to the examina- 
tion of any mind. The division of plants 
into Classes, Orders, Genera, and Species, 
or into Natural Families and Orders, ren- 
ders the prosecution of any part of Botany 
a matter of comparative ease. Connected, 
as this may be, with the facts of their econo- 
mical use, as food for man or beast, as em- 
ployed in the great variety of arts and 
manufactures, as medicine, or as mere or- 
nament, and thus supporting rational life, 
or promoting the convenience and restor- 
ing the health of man, or of multiplying the 
sources of rational enjoyment, and of de- 
veloping more perfectly the powers and 
beauty of the human frame, even a partial 
knowledge of the vegetable kingdom must 
be deeply interesting to all who ean ac. 
quire it. 

The animal kingdom is the last and 
highest of the three grand divisions of 
natural objects. ‘The organization is more 
complex and wonderful, and the life itself 
of higher character. Although it has not 
been though: easy, in every instance, to 
point out the difference between a vegetable 
and an animal, it will be sufficient to con- 
sider voluntary motion as the characteristic 
of the animal kingdom. Even in the lowest 
grade of shell-fish, confined to a rock, we 
see indications of the same voluntary power. 

Zoology is the arrangement and descrip- 
tion of animals. The divisions are very 
logical, and the system very complete. If 
we consider it only in relation to beasts, 
birds, fishes, &c., a selection of objects of 
knowledge is very easy. 

To excite our attention, however, to the 
multitude of objects in the animal kingdom, 
I shall merely mention some of the divi- 
sions in zoology: Crustaceology, the 
science of shell-fish, as crabs, lobsters, 
centipedes ; Conchology, of shells, as the 
clam, oyster, snail, &c.; Entomology, of 
insects properly so called, bugs, flies, bees, 
&e.; Herpetology, of oviparous quadrupeds, 
crocodiles, turtles, lizards, frogs, We. ; 
Ophiology, of snakes and serpents ; Ichthy- 
ology, of fishes ; Cetology, of whales, dol- 
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phins, &c., which produce their young 
alive, and support them by milk; Orni. 
thology, of birds; Mazology, of quadru- 
peds producing living young and suckling 
them. 

II. Reasons for the preceding general 
view. 

I have considered the objects of Natural 
History thus particularly for several rea- 
sons. 

1. That the magnitude of the subject, 
in all its parts, may come up before us, 
and convince us that only a small part 
of it can be introduced into common 
schools. 

2. That our attention may be directed to 
those portions of it which are the most 
accessible, and have most facilities already 
prepared. 

3. To show the Lyceum that it is not 
without some plausibility, that many a 
zealous cultivator of some branch of Natur- 
al History considers the project of intro- 
ducing this study into common schools as 
little less than a satire upon wisdom, and a 
burlesque upon knowledge. The finest 
minds have employed the leisure hours of 
their lives, and others of most splendid ta- 
lents have consumed all their days upon the 
study of only = small part of Natural His- 
tory, and beiorc them rises, not the mere 
image, but the living reality of the school- 
boy, who will not be able to learn more 
than the rudiments of common education, 
engaged in this vast study. The prospect 
is sickening to their souls. 

I hope, however, to show that the magni- 
tude and difficulty in attaining a knowledge 
of it is not opposed to the accomplishment 
of all that is intended in the common 
schools. The full and scientific study of 
the subject would be absurd. 

4. That he is a public benefactor, who 
leads the minds of youth to any interesting 
knowledge of any of the multiplied works 
of the Creator, or surrounds them with 
facilities for becoming better acquainted 
with these works. The honor now resting 
upon many who have labored in this cause, 
will continue to reward those who shall 
labor for the same great object. 

Ill. Selection of Subjects in Natural 
Szience. 

Those parts of Natural History generally 
considered most appropriate to common 
schools are Mineralogy and Geology, Bo- 
tany, and some portion of Zoology. Only 
parts of these can be made use of. 

In Mineralogy, the names and general 
properties of the minerals about a town or 
district, so as to be readily recognized, 
might be easily acquired ; and in Geology, 
the knowledge of the rocks and strata of 
rocks or earth, wherever any were visible : 

















also, the general uses of these substances 
in the arts. ‘This has already been proved 
by experiment in several schools in Massa- 
chusetts ; and minerals have been sent to 
other schools, by way of exchange. 


In Chemistry, a large number of experi- 
ments of the simpler kind might be per- 
formed by means of simple and common 
articles. A little expense would enable a 
teacher to exhibit some of the gases, and 
some of the more striking experiments. I 
have known boys of ten years of age, in 
my school, form the illuminating gas by a 
means of a tobacco pipe and some oily seed, 
as that of the butternut or sunflower, ce- 
mented in the bowl by clay, and have seen 
them delighted with the bright flame pro- 
duced by its combustion at the end of the 
stem. 

In Botany, the parts of plants employed 
in the descriptions, as the several parts of 
the flowers and leaves, and the arrange- 
ment of plants, as well as the names of 
many genera and species, might be learned. 
I knew a lad of eleven years, who, by col- 
lecting plants with a botanist two summers, 
learned the names of four hundred species, 
and was able to distinguish many more, 
whose names were not familiar to him, as 
well as to analyze flowers to a considerable 
extent. 


In Zoology, some of the parts of Ento- 
mology would be most easy, as insects are 
so abundant, and many of their changes 
are so easily detected ; of Herpetology, in 
relation to tortoises, lizards, &c.; of Con- 
chology, in respect to land and fresh water 
shells in the country, and collection of shells 
along the shores of the ocean. Of birds 
and quadrupeds, the means of knowledge 
are increasing continually. The collection 
of specimens would be a healthy exercise, 
and exert a favorable influence over body 
and mind, while curiosity would be exerted 
and gratified. 


IV. Advantages of Natural Science in 
Education. 

Besides the value of the knowledge itself, 
there are indirect advantages attending the 
study of Natural History, some of which I 
shall briefly state. 

1. This study calls into efficient action 
the power of discrimination. ‘The constant 
tendency of the mind is to consider things 
in the mass. Particularity requires atten- 
tion, care, direct effort of the mind. Nota 
step can be taken in Natural History with- 
out discrimination. We must begin with 
particulars, and we must go on with par- 
ticulars. And we must often begin with a 
very small part of one particular thing. 
The mind is trained to minuteness of ex- 
amination, and to the improvement of its 
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power of seeing and making distinctions. 
‘Thence the mind proceeds to generalization. 
The inductive philosophy is the glory of 
modern times. It begins with particulars, 
and ascends to general conclusions. 

2. The relation of one part to another of 
an object musi be observed. The process 
of examination is fitted to induce the habit 
of attending to the relations of things, and 
of creating the power to consider the re- 
lations of things in all cases. 

3. It leads to the adoption of system, ar- 
rangement, method, cleneiieehines Con. 
sider the multitude of facts in Chemistry, 
insulated and independent, until they were 
reduced to systematic order by some of the 
master spirits of modern times. In Botany, 
the wonderful -genius of Linne brought into 
order the heterogeneous mass of its ma. 
terials. This system, order, arrangement, 
is now a part of the subject itself, and the 
study cannot be prosecuted without this 
part of logic being practically enfurced upon 
the mind. 

4. It awakens curiosity and opens the 
eyes to look with interest upon the works 
of God. It rouses the faculties from that 
listlessness, to which there is so strong a 
tendency in the naturally indolent state of 
mankind, and yields to the mind that grati- 
fication so desirable to be obtained from the 
very exercise of the powers. 

5. It stores the mind with objects of 
thought and interest, and prepares it to 
increase their number. These objects, too, 
can attend us in all our excursions. The 
naturalist is ever surrounded with those 
objects which have roused a deep interest 
in his mind. Cicero’s splendid panegyric 
on Literature is equally applicable to Natur. 
al History. 

6. Though many of the subjects have 
less apparent contrivance, and design, and 
adaptation, than some others, yet these be- 
come more evident, as the knowledge is in- 
creased, and are finally seen on every side. 
The mind becomes more familiar with the 
works of the great Architect, and perceives 
more of the benevolence and wisdom of our 
heavenly Parent, if the study is conducted 
in the proper manner. 

Hence these studies exert a peculiar in. 
fluence on the character of the young. The 
curiosity excited, and the objects presented 
continually on every side, offering employ- 
ment for the mind, and exercise far the 
body, might naturally lead to important in- 
tellectual and moral results. I am aware 
that this advantage is not the most obvious, 
and I shall only confirm its truth by a mere 
allusion to several instances of young men, 
who have, by an attention to Natural 


Science, been arrested in their mad career 
to intellectual and moral ruin. 


Some of 
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these cases are known also to some mem- 
bers of the Lyceum. 

Some part of these indirect advantages 
must attend any considerable attention to 
this study, and be enjoyed in no small de- 
gree by the young. 





[For the Apprentices Companion.} 

Srr,—The following “short sermon,” 
well understood and practised upon, will 
make the fortune of any boy who lives to be 
aman of middle age. ‘ Let your economy be 
of to-day, not of to-morrow,” is a very im- 
portant rule. Many a young man has re- 
mained poor all his life, for no other reason 
than that he omitted to practise upon this 
rule. 

A SHORT SERMON. 


How to make Money.—Do you complain 
that you have nothing to begin with? 
“Tom,” you say, “has a farm, and Harry 
has 1000 dollars, but I have nothing.” I 
say to you, look at your hands, and tell me 
what they are worth. Would you take one 
thousand dollars for them, or for the use of 
them throughout your life? If you can 
make half adollar a day with them, it would 
not be a bad bargain, for that sum is the in- 
terest of more than two thousand dollars ; 
so that if you are industrious and Harry is 
lazy, you are more than twice as rich, and 
are fairly worth four thousand dollars. Mo. 
ney and land, therefore, is not the only ca- 
pital with which a young man can begin the 
world. If he has good health, and is indus- 
trious, even the poorest boy in our country 
has something to trade upon; and if he be 
besides well educated, and have skill in any 
kind of work, and, add to this, moral habits 
and religious principles, so that his employ- 
ers may trust him and place confidence in 
him, he may then be said to set out in life 
with a handsome capital, and certainly has 
as good a chance of becoming independent 
and respectable, and perhaps rich, as any 
man inthe country. “Every man is the 
maker o” his owu fortune.” All depends 
upon setting out upon the right principles, 
and they are these : 

1. BE INDUSTRIOUS— 

Time and skill are your capital. 


2. BE SAVING— 

Whatever it be, live within your income. 
3. BE PRUDENT—- 

Buy not what you can do without. 
4. BE RESOLUTE— 

Let your economy be always of to-day, 

not to-morrow. 
5. BE CONTENTED AND THANKFUL— 


A cheerful spirit Makes labor light, and 
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sleep sweet, and all around happy, all which 
is much better than being only rich. 





Exastic Marsie.—From the quarries in 
Berkshire county, Mass., are obtained spe- 
cimens of elastic white marble, of a beauti- 
ful texture, and susceptible of a high polish. 
If there are other localities, thay have not 
been very distinctly recorded. Supported 
at the two extremities, the slabs spring like 
a board placed in a similar position, though 
the bending is much less. Mineralogical 
cabinets should all be furnished with sar. - 
ples of this singular stone. — [Scientific 
Tracts. | 





Though men dispute for the purpose of 
ascertaining truth, there are few who find 
less of it than those who dispute most. 





Postace.—* I only subscribed to patron- 
ise the work, I did not expect to pay for 
it,” has more than once been the reply to 
the collector for a newspaper or periodical. 
To this sort of patronage a publisher may, 
if le be possessed of a good share of phi- 
losophy, submit, and even consider himself 
pretty well used; but when, as in the fol- 
lowing instance, he is charged postage at 
the outset, to the amount of half a year’s 
subscription, upun a work which is put at a 
price that will scarcely pay its printing, he 
must be a happy man indeed who can re- 
frain from giving the young gentleman a 
short lesson of advice, in addition to the 
twenty-five cents’ postage he has made him 
pay. And as the object of this work is to 
benefit young men, and to give them advice, 
the present opportunity shall not be lost, 
and therefore we give the letter entire, omit- 
ting the name, as the writer, to whom we 
shall send this number, cannot mistake him- 
self; and he will not, we think, omit, when 
he writes for another periodical, especially 
if the price is only fifty cents, to pay his 
postage. 

Mr. D. K. Minor: 

Sir,—You may consider me a sub- 
seriber to the Apprentice’s Companion for 
two years, and after the first year is out I 


will enclose you the money. 
Yours, J.C. R. 


Fayetteville, Tenn., May 13, 1835. 
N. B.—If you have commenced the work 
send me all of the numbers. J.C. R. 

















